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lL THE MORTALITY OF LIVERPOOL, AND ITS 
NATIONAL DANGER. 


Ix the course of the last year this country has been visited by a 
aattle murrain, the history of which may be summed up in a few 
words, It came, we know not whence, although we are aware that 
sich a plague exists in certain continental countries; it raged, and 
we know not what kind of disease it is, by what laws it is governed, 
or why it appeared in certain places, disappeared, and sometimes 
appeared again. We know that in some districts it was the 
most virulent where there was a want of cleanliness in the stalls, 
whilst many well-regulated farms escaped its ravages, and that is 
about all that science has reaped from the visitation. Ivery pre- 
caution was taken by the State to prevent its spread, and chiefly 
should those efforts have been successful in excluding it from 
Ireland; yet. it appeared at length in that country also. The 
Clergy prayed for its removal, the nation (at least by deputy, 
through the State) humiliated itself for its sins, and probably in 
the due course of conventionality, the people will in a similar | 
manner set apart a day for thanksgiving, when it has pleased 

tovidence to allow this visitation entirely to pass away. 

hether the same invasion (if it be an invasion), the same 
destruction of live-stock, the same perplexity and the same religious 
processes will be repeated in another decade or so, remains to be 
wen, and will depend greatly upon the amount of improvement 
~ takes poe in the method of conducting farms, and the 
gree of application brou ght to bear upon the scientific question 
y Yelerinary surgeons, chemists, and physiologists. In the case of 
y cattle-murrain, the panic and helplessness of the nation has been 
“ome extent justifiable, for our Statesmen knew nothing of the 
Peereching danger, nothing of its nature when it came, and their 
r *sagpe advisers were in the same boat with themselves. But 
ime case of the human plague raging in the country, and 
eee seerevated by importations from abroad, there is no such 
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312 The Mortality of Liverpool, (Jah 
excuse; and on this subject we now desire, while ther i ti 
time for warning, to address a word to the nation, and, not the 
Government, but to the Representatives of the people. ' | 
In the House of Lords, on the 15th’ of May last, the Earl of 
Carnarvon “ moved for Copies of Correspondence,” in other words 
sought information concerning the outbreak of cholera in Liverpodl, 
He stated the fact, well known to their Lordships, that “a lar 
number of German emigrants bad landed at Hull, and had travels 
by railway to Liverpool, and it was at Liverpool, without an ex 
tion, that all these cases had arisen. The most formidable outhrak 
had occurred on board a vessel that had sailed from Liverpool 


te New York. It was at Liverpool again, and among this body 
. ; emigrants that diarrhoea and typhus had been prevalent, and the 
ue House was aware that diarrhoea was the first. stage, and, at dl 
aa events, the harbinger of cholera. The habits of these emignuts 
Sh were the reverse of clean, and they were congregated together in 


the most unhealthy quarters of the town. A case had been statel 
where 150 of these emigrants lived in one house in Liverpool, anl 
forty ina single room. If these persons really came from cholew- 
infected countries, were these not all the conditions that woul 
justify them in expecting cholera to break out ?”* 

Ya Earl Granville, who, be it remembered, was at least the nomml 
head of the Committee which managed the cattle-plague, statel 
wy what steps had been taken to prevent the importation of cholen; 
a observing that it would be impossible to enforce a system of qu. 
rantine in Great Britain, and remarking further, that a letter whic 
had been issued by the Privy Council insisted upon sanitary regt 
lations, “ which really might be summed up in the terms fresh ar 
and fresh water, and some of the outports really stood in wgal 
need of sanitary measures.” 

In the House of Commons, the Right Honourable H. A. Bru, 
the virtual head of the Cattle-plague Commissioners, gave the su 
ie information in reply to a similar question ; and in the course of his 
remarks he observed that, “we were accustomed to think of age 
as marked by clear and unmistakable symptoms, and the sei 
“a collapse was no doubt one about which there could be no ms i 
id but the earlier stages of the malady were not so easily discoven™ 
hes __A person might have the disease lurking in his system for 1 
ra days without suspecting it. He suffered but little pai, 2 

| symptoms were such as persons often experienced ae ‘ 
interruption of their ordinary vocations. It would, therelore ml 
impossible, unless communication were absolutely forbidden 
England and the infected countries, to expect that quarantine 
would prevent the introduction of the disease.” 
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He stated further, that “ he thought it would be better to leave 
the matter in the hands of the local authorities, as there was 
general objection throughout the country to Government inter- 
frence ;” and also, that “ the best security against the disease was — 
for the local authorities to supply their towns with pure water, 


and to thoroughly clean and drain their houses.”* 


‘The Times’ newspaper reviewed the subject in a leader on the 
day when these remarks were reported in its columns, and thus 
disposed of the whole question : | 

“ Better stop the imports” (of emigrants) “at Hull.” 

Before we state briefly to our readers what is known to science 
of the march of cholera, we will just extract from the preceding 
observations the opinions of the Legislature and of the Press on the 
subject : 

1. They believe that it is impossible to enforce quarantine ; and 
if it were, the disease is so capricious in making its appearence in 
individuals that it would be useless to do so.—In other words, 2 2s 
impossible to prevent the importation of cases of continental cholera. 

2. The local authorities object to Government interference ; and 
itis for them, by the employment of sanitary measures, to render 
it innocuous when it our shores. 

3. Nevertheless ‘The Times,’ which may be said on such a 


question to reflect public opinion, recommends the stoppage of the 


passenger traffic, and by that means the exclusion of the cholera. 
From this summary our readers will be able to form their own 
- ng as to the amount and yalue of the advice and assistance 
ely to be afforded by the State in case of an outbreak of 
a _ more virulent than that which already exists in 
untry ! 
Now it happens, fortunately for those who like to avail them- 
selves of that channel for information, that Dr. Francis E. Anstie, 
the Schior assistant-physician to the Westminster Hospital, has 
- published a most valuable little book on Epidemics, intended 
the use of the public,’t in which the whole question -is con- 
Be y and ably reviewed, and we have marked the following obser- 
‘ous for extract, as they will convey to our readers all that will 
arg for our consideration at the present time. 
rst, ag regards yphus 


PIE in first makes its ‘nest,’ to use a cant word which is 
Y prevalent just now, in the courts and alleys inhabited by the 


ve 
nk ag — relapsing fever, it is a very mortal disease ; and, 
fever.” © contagion is much stronger than that of relapsing 


May 15, 1866 
Walford, & Hodge F. E. Anstie, M.D., F.R.C.P. Jackson, 


er, 1866, t Ibid., p. 44. 
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314 The Mortality of Liverpool, (July 
Again :—“TIf famine be the great predisposing cause of typh 
over-crowding is something more ; for there is much evidence MW 
that it can actually excite the discase in destitute persons, In regard 
to this, the various synonyms under which typhus has been described 
at different times are highly suggestive: the old terms— jail dis. 
temper,’ ‘camp fever,’ ‘ hospital fever,’ and the like, point to instances 
in some of which, no doubt, the disease was only fostered by crowding 
and deficient ventilation, but in great numbers of which typhus wis 


probably actually bred from the circumstances of the time api 
place.”’* 


Secondly, concerning Cholera :— 


“No doubt the discase is still an opprobrinm medicina,” (which 
we may venture to translate— Medical men know nothing of the 
nature of cholera; and in a popular work such as Dr. Anstie’s, they 


elect to acknowledge their ignorance in Latin!) “ Yet something — 


seems to have been learned, not merely guessed, about this mysterious 
pestilence in recent years.’ 


The following is amongst the information thus acquired:— 


*** Neither climate, nor season, nor earth, nor ocean seem to have 
arrested its course, or to have altered its features. It was equally 
destructive at St. Petcrsburgh and Moscow as it was in India; ss 
fierce and irresistible amongst the snows of Russia as in the sunbumt 
regions of India; as destructive in the vapoury districts of Burmah 
as in the parched provinces of Hindostan.’ (Goodeve). . . | 
‘The most that can be said is, that the places in which the air is most 
vitiated from drains, decaying animal matter, and vegetable refus, 
or overcrowding and concentration of human emanations, are those in 
which cholera has generally been most fatal and most widely spread. 
(Goodeve.)” 


“It is indisputable that cholera originates in places without it 
being possible to trace any previous communication with infected 


persons.” . . . . Hither the outbreaks which occur in this 


remarkable way may be instances of the generation of choler de 
novo from insanitary conditions, or we may suppose the poison 
have been carried by currents of wind.’’$ | 


The author shows that there is good reason for believing it to 
have arisen in this country from both causes ; but, says Dr. 
Anstie— 

“There can be no doubt that, in the majority of cases, the march of 
the disease follows closely the lines of most frequent human communicalion 
thus it always appears first, in any country, at the sea-port towns, 


these places form the first centres of infection.” | 


He recommends not only that vestries shoul:l be empow 


* Notes on Epidemics,’ pp. 45-46. t Ibid, pp. % and 
Ibid., p. 90. | Ibid. p. 106. 
| Ibid., p. 105. | 
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may be said, that of the shafts which are almost hourly aimed 
Death into the nursery of fever below, a few fly too high, and 
the seats of affluence above. 

Since the subject was last discussed in these we hare 
received at regular intervals the “ Reports of the Health of Liver. 
pool” drawn up by a gentleman who, to judge from the care aj 
patience which he bestows upon that task, must be eminently 
adapted for his duties. Dr. Trench, the Medical Officer of the 
borough, seems to have made up his mind that we shall not lose sie 
of the important subject of which he treats, and if his Report, jut 
issued, receives @ more conspicuous notice at our hands than 
parochial or corporate returns usually obtain, it is, as we have already 
stated, because the information which he so diligently supplies is 
interest, not to his own town alone, but to the nation at lang, 
We will let him speak for himself as much as possible, and his 
figures will be found stubborn and terrible facts.* 

“The returns made by the local registrars record 19,374 births 
re 17,282 deaths in the Borough of Liverpool during the year 
1865.” 

The births and deaths are pretty equally divided between the 
sexes. “The total death-rate of the borough was 36°4 per 1,000. 
The deaths were 446 in excess of those registered in the previols 
year, and 1,744 above the corrected averages of the last ten year. 

In his statement which particularizes the causes of death (aed 
the many interesting tables accompanying his Report), we inl 
that of these 17,282 deaths, 7,766, or nearly one-half, wer 
children under five years of age; and we are told that ° the 
truest test of the sickliness of a place is the average death-rate a 
children.” Again, although the average rate of mortality for the 
whole borough is 36°4, that of the parish of Liverpool alone, 
which 11,251 out of the 17,282 deaths occurred, was 41°9; wal 
that of the “out-townships,” which we have referred to # 
the more healthy portions of the town, ranges from 19°9 to 3" 
making an average of 29-6. “In the year 1860,” the Report ss 
“a year of great prosperity, the deaths only reached 11,236, i 
the death-rate of the borough as low as 26:0 in the 1,000, 
lowest hitherto recorded.” + th 

_ Six years since, therefore, the death-rate was 26°0 m™ 
1,000 for the whole town. Last year it was 36°4 for the me 
41°5 for the borough, and 29-6 for the out-townships. 
show the reader what Liverpool is, and what it might be mate, * 

Now let us look at the causes of death, and whichever Wy 
turn we encounter the word “zymotic.” The diseases em 


* Report of the Health of Liverpool during the year 1865. 
Medical Officer of Health for the Borough. Liverpeo: | 
rocter, 
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re the contagious and epidemic disorders—Typhus, 
Small X, ke. and we startled by the announce- 
nent that of the 17,282 deaths registered in 1865, 5,526 (or nearly 
one-third) are known to have resulted from zymotic diseases ; and 
of these 2,338 were “typhus and infantile fever ;” and 1,016 from 
diarrhoea—the diseases which press closely in the wake of drunken- 
ness, debauchery (and that cause of both, overcrowding), as vultures 
follow the rear of a great demoralized army. 

Dr. Trench has been so diligent as to make up corrected 
averages of the last ten years, that is, he has corrected those 
averages to the population of 1865, “so that the figures at once 
show the comparative deaths to population,” and he has compared the 
deaths in 1865 with the average mortality of the past ten years. 

Here is the result, fearful in the present, ominous for the future, 
not of Liverpool alone but unless some sharp remedy be applied of 


the whole country. 
The total deaths in 1865, . 17,282 
Corrected average of the last ten years . : : . 15,538 
Total deaths from zymotic diseases in 1865 . 9,026 
From the same discases in 1864. . 4,870 


Average deaths from the same during the last ten years - 4,062 


Tn other words, 656 persons died in Liverpool of contagious and 
epidemic diseases last year above the number who died of the same 
disorders in 1864 ; and 1,414 more than the average of the last ten 
years. Is there not in our land a gradually increasing, not a mere 
passing plague, more immediately dangerous to the locality in which 
it 8 being forced, but at the same time threatening to the whole 
community? If any one doubts this, let him study the growth of 
the pestilence in Liverpool, and he will find that it has been 
gradually spreading its ravages and widening the sphere of its 
cankerous influences. In some portions of the town, however, its 
ellect has become so intensified that the medical officer feels himself 
a m regarding and specifying them as “‘the fever districts 
of the borough ;” and if our readers will turn to the outline which 
We have sketched from the mortality map of the town that accom- 
08 his report, they will perceive how large a proportion of the 
oe 4 area of the Parliamentary borough is embraced by these 
lt tg localities. The three shaded patches are the “Fever 
ae ine midway between them is that portion of the 
fnet rh - the trade of the port is conducted, and where its 
pd “ reets are situated. Interspersed amongst these plague- 
and To wee noblest buildings in the borough ; the Exchange 
all the = all, St. George’s Hall, the Railway Stations, and nearly 
of such as the market halls, The 
pod Apened yond are on a higher level, Everton being 


€dend “ Fever” has made his home. 


» but almost up to the very brow of the hill, 
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In the original map Dr. Trench has shown with red spots the 
number of deaths from typhus which occurred in the yoy 
streets, and the mortality in some of them is positively frichtfd 
If on some ball or festival night the roofs could be lifted frow 
the houses in the fever-stricken districts, and the gay revelley 
hoisted, “aw diable boiteux,” to the top of the Town Hall, and pn 
vided with opera-glasses for the inspection of the interiors ary 


them, we suspect they would go home sadder and wiser men ay 


women, and would seriously consider the best method of brings 
— in their city the much-talked of, but little practised, “Sanitay 
reform !” | 

We should have been glad to find in Dr. Trench’s report a brid 
account of the number of cases of fever which have ended fatally x 
compared with those which have been successfully treated, and a con- 
parison with former years. No doubt it would be ditheult to dny 
up such a table, which would convey some idea of the effic 
with which the medical men had performed their duties and the 
increasmg or diminishing curability of those diseases. To ther 
causes we have already referred, cursorily here, and at length 
our former article. Overerowding with its concomitants, drunker- 
ness, immorality, and poverty, these form the text from which s- 
mons are preached daily in Liverpool, but preached in vain. 

But there is one feature in this sad Lisiery which more espe 
cially merits the attention of our legislators and philanthrops’s 
We will allow the able author whose report lies before w & 
describe it in his own terms :— | 


“Tt is this mysterious selection of its most numerous victims frm 
among those who are the parents and the bread-winners of families 
that constitutes the dreaded attribute of typhus; for their death mt 
only brings sorrow and grief to the survivors, but spreads want a 
pauperism over a wide radius of the social circle. This peculianty 
aggravated in its effects by another singular feature of typhus fever 
It is essentially a disease of the poor, and is as a rule confined to then 
or to those of the better ranks, who, as clergymen, district ists 
physicians, and nurses, work in the dwellings of poverty, or 
who, as victuallers, undertakers, pawnbrokers, and small shopkeepers 
are brought by business into direct communication with the ailec fe 
Of the whole 2,338 deaths, no less than 2,177 were of persons a 
class which live by weekly wages. Of the remaining 161, eighty- 
were tradesmen, and sixty-three either the widows or members ° : 
families of tradesmen; nine belonged to the class of the bane 
professions. Among the tradesmen were twenty-six licensed ¥ ad 
besides twelve members of their families. Of the other trad 7s 
twenty (viz. three milk-dealers, two butchers, eleven flour ee oa 
dealers and four grocers) dealt in comestibles, and were likely & 
come in frequent contact with fever patients or with person 
from the sick-room; twelve (viz. a druggist, four Scripture 
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‘1 teachers, two relieving officers, two undertakers, a pawn- 
broker, ‘and a buridl-club collector) were probably 
brought by business directly*into_ the infected room, or became pos- 
sessed of the infected bed, bedding, ‘and Clothes” of fie sick, Among / 
the professions were two doctors. *The families of tradesmen seem 
also to have suffered, in propdrtion to the risks incurred, from infec- 
tion; for next to publicans, the most numerous victims were the rela- 


tives of provision dealers.” 


In addition to the clear and business-like account of the state of 
disease and the ravages of death in 1865 (for it is a mockery to 
call ita “ Report of the Health of Liverpool”) the melical officer 
has appended diagrams exhibiting the comparative mortality for the 
list three years, of that which occurs at. the various periods of life, 
and much other valuable information deserving the notice of those 
interested in the health of large towns. But unfortunately we are 
not permitted to stop here, and to say that in the year 1865 such 
was the state of sanitary affairs in Liverpool. | 

For the week ending March 17, 1866, about two months before 
the outbreak or importation of cholera into the borough, the follow- 
ng a the rates of mortality in the various large towns of Great 

ritain :— 


Neweasile . . 26 per 1,000 
London, Salford, and Birmingham ” 


Bristol 40 ” 


Now we think we shall have carried our readers with us to the 
conclusion, that Liverpool, the greatest artery of emigration, and 
the port into which substances are largely imported which are the 
; calculated to convey the germs of disease (rags. picked up in 
; streets of the large towns of Kigypt and other Eastern countries, 
she y and wool from all parts of the world), is in the state 
st Htted to receive, fertilize, and disseminate those germs; and it 

rough acaui 

te emselves of the duty they owe to 
bet of the public health in are, or should 
FP own Council, and more immediately the Health Committee 
ity — a body consisting of a number of well-meaning, 
who would, if they knew how, bring about 
< yi of things than now exists in the borough. The 
are Dr, Trench the medical officer, Mr. Newlands 
5! engineer, and until lately, Mr. McGowen, the deputy 
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town clerk and the legal adviser to the Health Commitise DoW 
town clerk of Bradford. Upon these gentlemen, than whom ‘mn 
enthusiastic, honest, and_indefatigable trio never existed devolyal 
the responsibility of pulling down and improving houses unfit fo 
habitation with the disagreeable accompaniment of turning out the 
tenants inhabiting them. The difficulty which they encountered i, 
obtaining magisterial support was referred to in our former artic 
as characteristic of the state of things in every part of the country: 
_ but now let us see how their efforts were seconded by the Come 


q 


: itself-—for, not having any concern with local politics, we have only 
4 to deal with the Corporation as a body, and not with any of its com- 
mittees or sub-committees. 

7 About the time of the cholera outbreak, the following, as 

: as we can ascertain, was the state of affairs. ‘'T'o the credit of th 
a corporation in the alleviation of the plague-stricken districts, ye 
b find the following items, approximately stated, but sufficiently » 
4 for practical purposes. 


4 Since the passing of the Sanitary Amendment Act of 1864, thre 
ay presentments had been made by the Grand Jury to demolish ind 
Wy 485 houses. ‘The amount which had been expended for that objed 
was about 4,000/., and it was expected that about 30,0000, mo 
_ would be employed for the purpose. 
An active member of the Health Committee brought forwards 
motion that 1,000/. should be granted for structural alterations 1 
courts, to give them more light and air, but it was not carried (ow 
readers may think this should go to the debit of the accom) 
Small sums, however, varying from 15/. to 407, are occasionally 
voted out of “surplus capital” for the purpose. 
The corporation has Comat, with a view to re-sale on chief rat 
_ for the purpose of building workmen’s dwellings, 22,550 yards of 
land at 18s. per yard. 
We think these are the important items, making v 
let us say, 60,0002. or 70,0002. to the credit of the loca 
authorities of Liverpool, for what we shall call the “ Reformalio 
Account.” Now let us inquire what goes to their debit m qs 
eS and kind; that is to say, what money has been devoted to 
‘ necessary purposes, and what steps have been taken to 
sanitary progress there. 
+e In the first place, for the benefit of the large avomgint i 
the local gentry the small item of 118,0007. (we are within I, 
the mark, and wnder it) has been devoted to widening & P a8 
Church Street, already one of the handsomest streets m the town: 
of this amount 8,000/. was employed in law expenses. used 
Item No. 2 is a trifle of 250,0000. for a “ Peoples Park, rai 
about five or six miles away from those parts of the ee ! 
the inhabitants have most need of fresh air. Although tis PY 
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the time in the Council by a member of the Health 
ono that committee, we believe, having opposed the scheme), 
shat it was in reality a park for the gentry, and something was said 
to the effect that it was intended as a kind of barrietbetween the 
poor and rich, A member of the council, a draper, who advocated 
the project very warmly, and who, we believe, inhabits a hand- — 
some house beyond the boundary of the intended Park, said some- 
thing about the necessity of a “ Rotten Row” for Liverpool, where 
the poor would have the pleasure of seeing the equipages and attire 
of the rich. About the same time a discussion took place concerning 
the short water-supply of the town, and the chairman of the Water 
Committee said regarding the Corporation Baths for the poor, “ that 
the town could not afford water for such luxuries!” Here, then, we 
have two items of 368,000/. for widening a wide street in the town 
and forming a Park outside of it. And it has been stated in defence 
of this latter proceeding, that a good deal, if not all the “ Park- 
money” may be recovered if properly dealt with. Just as if the 
sume rule would not apply much more forcibly if the same money 
had been laid out in sanitary improvements within the borough. 
But, about the time stated, the Town Council committed an act 
in direct opposition to the wishes of the community, as expressed in 
strong terms by nearly all the local papers, of whatever creed or 
politics, which cannot be too severely reprobated, and of which we 
cin hardly think some of the persons concerned had seriously 


_ Weighed the consequences. They virtually drove away from the 


town the gentleman who was. not only the most willing but also 
the most able to deal with the great danger which has been hanging | 
over the town so long and which threatens the country at large, 
we mean Mr. MeGowen, the legal adviser to the Board of Health 
and Deputy Town Clerk. | 
__, 48 lar as we can gather from the local press, and from reliable 
information which we have received, the circumstances of this pro- 
were as follows :— 

The Town Clerk, Mr. Shuttleworth, was compelled by indis- 
Position to retire from his office, and amon gst the a applicants 
“is naturally Mr. McGowen, his Deputy, who had been twelve 


years in the service of the Corporation ; of the Health Committee 


rat particularly, and in whose favour all the local candidates with- 
othes Mr. Rayner, the Town Clerk of Bradford, was the only 
Noe pars , and when he heard how strong a feeling had been 
ful cahel in favour of Mr. McGowen he also withdrew. A power- 
both sid of however formed, consisting of some leading men “on 
ig nth ys house” (for, as we hear, party politics run tolerably 

inducing ML verpool Town Council), and these persons succeeded in 
§ Mr. Rayner to renew his application, and under a promise 
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- then, should be done? Shall Government interfere ? oe 
say not. The Chancellor of the Exchequer, bemg member 10! 
_-—......._ division of the County of Lancaster in which Liverpool 18 
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that a separate office should be created for Mr. McGowen, they aly 
induced a small majority of the council to clect their nomins 
contrary to the wishes of the Health Committee, who pleaded lug 
for their best coadjutor, and also against the voice of the lay 
mass of the townspeople. Shortly afterwards, Mr. McGowen wy 
offered the Town Clerkship of Bradford, and seeing, as he said, th 
there was no intention to provide him with an office, he accepted it 
Then followed laudation and regrets, a corporate testimonial. aj 
after his departure (if we are rightly informed) still greater re 
plexity in regard to the health of the town, for immediately af. 
wards the cholera outbreak occurred. Many were the rumour ¢ 
the time concerning the motive which induced a number of gentl 
men to propose, and others to countenance this suicidal condut 
Personal animosity and cliqueism were the more generally crelitd 
causes, but it was even rumoured that the exigencies of paty 
politics of a wider (we cannot say higher) nature than mere hal 
ones had necessitated the act. Be that as it may, our readers vil 
agree with us that it is little to the credit of the Corporatio d 
Liverpool, and that it is a national hardship that the town aul 
kingdom should thus be further exposed to the ravages of 4 
virulent epidemic. To repeat the printed words of Dr. Dunc, 
when semen in 1843 of the state of things which had existed 
Liverpool for half-a-century, and throughout that time had rended 
it, as it is to-day, the most unhealthy town in the whole couiy, 
“inferior considerations triumphed over the public good.” 

Is it necessary that we should recapitulate the conditions whi 
it is agreed on all sides, are absolutely requisite for the safety d 
the three kingdoms, in order to show that none of those conéitio 
are complied with in a most vital portion of the realm? Are ott 
readers satisfied that epidemics rage in an unnecessary degre 
the great aorta of our commerce and emigration—that eve 
condition exists there for fostering those diseases, and that th 
local governing body should not be permitted any longet 0 
administer this portion of its duties without higher direction 
and control ? | 

We cannot think this requires any further showing. Whit, 


and having a near relative in the Town Council, might be Z bal 
to the same influences which are brought to bear up’ ©. 
members, and which impede the progress of sanitary cyt 
do not for a moment mean to insinuate 8 the Rig : 
gentleman would be guided by such influences any é 
should suppose the ot any honourable 
ingly allow themselves to be thus led or coerced. %" 
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fronces are so easily brought to bear in all these matters, that it 
for local to be enforced by -strangers than by 
friends, A special Committee of the House of Commons on the 
hole question of the health of our large towns would of course be 
the alternative (and the only one, as far as we can see), and such a 


| commission would no doubt first direct its attention to the most 


sickly towns—Liverpool being notoriously the worst. In its labours 
it would no doubt have the cordial co-operation of the honourable 
members for the borough and county, two of whom, by the way, 
Mr, Graves and Mr. Charles Turner, are members of the Liverpool 
Town Council. 

Having thus explicitly, and we trust charitably, made public 
the sanitary state of Liverpool, its dangers to the country, and 


| the remedy which appears to us to be the most feasible, we must 


defer the consideration of the health of other large towns for the 
resent, and leave the matter in the hands of those whose duty and 
interest it 1s to watch over the public safety, and to prevent amongst 
our people an outbreak of pestilence similar to that which has 
ravaged our herds and flocks.* 


II. THE NEW IRON-FIELDS OF ENGLAND. 


By Epwarp Hutt, B.A., F.GS., of the Geological Survey of 
Great Britain. 


Ir ig now becoming daily more apparent that there is scarcely a 
prea formation—at least in England—which cannot be turned 
a economic use, or 1s incapable of yelding some mineral sub- 

ance of value toman. Whether the formation be granite, porphyry, 


Mule, grit, sandstone, limestone, chalk, clay, or shale, all are included 


under the above category. 'The requirements of art and the pro- 
press of civilization put the earth under tribute, and however often 
¥ is made, the supply-is certain to be ready: on the other 
» te very variety of the mineral products constantly challenge 


upled epee above article was written, the Corporation of Liverpool have 
lug is the es amas for powers to obtain an increased water-supply. The follow- 
“Tom “heicwraad of Dr. William Stewart Trench, examined by Mr. Milward : 
Year was 86-4 Th ent of the Board of Health at Liverpool. The death-rate last 
in towns is 24° 7 Ta age throughout the kingdom is 22. The average death-rate 

tesuved 6.000 1; werpool hud been as healthy as the average of towns, we should 
and they submitted it Last y ear, brought the subject before the Health Committee, 
m Liverpool, ‘T} it to the Water Committee. There is a painful want of water 
and when diarrhoea state of health in Liverpool in May and June was very bad, 
OWing to the appeared the death-rate was considerably increased—very much 


inac 
direct connection wal i hey rainfall and the supply of water. There was a 


to the threate 
r during the months of Jul 


death-rate and the insuilicient water-supply. J look 
ned approach of cholera, und particularly to what may 
Y, August, September, and October.” 
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man’s inventive powers to find out their uses, and in thi 
perhaps than in ie other, nature is the instructor vate = 
It is an old remark, that the most useful of all our metals ist 
most abundantly diffused through the rocks and strata of our auth 
In some parts of the world nearly pure ores of iron occur in myges 
of sufficient magnitude to constitute hills, or parts of mountain 
This is the case in Scandinavia, parts of Central Europe, and Southen 
India, where magnetite assumes the proportions rather of an} 
than of an ore.* In our own country, however, we have no gu 
examples of the massive accumulation of pure iron-ore, but th 
difficiency is amply compensated for by the frequency of its occurrene 
in combination with other substances. Before entering more ily 
on this subject, I wish to make one or two remarks on a point d 
nomenclature, which it would be of advantage to adopt when spe 


ing of the different forms in which iron-ores occur. The clasit 


cation of these ores into two groups, to be called “iron-ores” (prope) 
and ‘‘iron-stones” respectively, will be easily apprehended by il 
persons familiar with the manufacture of iron; and the vanow 
modes of its occurrence. The distinction holds good for the mot 
part, both mineralogically and stratigraphically, and is indeed oft 
unconsciously used in commerce. Under the head of “ iron-on’ 
(proper) might be classed those which occur either in the forma 
veins or lodes, and pockets, such as the red heematites of Nort 
Lancashire, Cumberland, and the Mendip Hills, the brown hem 
tites of the Forest of Dean, South Wales, and Cornwall, and th 
magnetite of Cornwall, Devonshire, and Sweden. Now all thee 
ores are amongst the richest in iron, are but slightly debased bya 
foreign substances, and they occur in the form of the ores of ober 
metals, such as copper and lead, or approximately so. The “mvt 
stones,” on the other hand, are of a more earthy character, 
consequently not so rich, and partake more or less of the lama 
or bedded structure of the strata with which they are associat, 
Under this head may be classed the black bands and bn fc 
stones of the coal-measures, the iron-bearing beds of the Lins, Ooh 
Greensand; and Wealden formations. ‘There are, doubtless, sm 
rare cases in which the ores partake of an intermediate ¢ ie 
but in the great majority of cases they may be arranged ui - 
or other of these heads. | ite 

The ores which we are about to consider are of the r 
description. They are essentially zron-stones, and occur, toa en 
or less degree, in a stratified form, partaking of the aqueos ‘isn 
of their associated rocks. So similar indeed are they 7 irl 
strata, and so little calculated to arrest attention, that for pi ty 
of years they had been quarried for building purposes, °° 


‘ah 
* See the description of the Magnetic Iron-ore of the districts of Trichinop" 
Salem, and South Arcot, in this Journal, No. VL, p. 342. 
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~ 4o Jess honourable use of mending roads, without their metalli- 


trons qualities having been discovered. 

I may here be allowed to capitulate very briefly the progress of 
the iron-smelting of this country to the present time. ‘The sources 
fom which our chief supply of iron had been procured from very 
ily periods down to the middle of the last century were the 


- hpmatites of Gloucestershire, South Wales, the Mendip Hills, and 


the iron-stones of Kent and the Weald of Sussex ; the coal-measures 
of Salop, Lancashire, Yorkshire, and Scotland. Some of these ores* 
are believed on good grounds to have been worked by the Romans, 
the fuel generally, but perhaps not exclusively, used in the process 
of smelting being charcoal. This material, however, became gra- 
dually scarce, and some of the writers of the last century lament 
the rapid destruction of the forests both of the South of England 
and the Midland counties, owing to the using up of the trees.* 
Necessity is the mother of invention, and as the requirements of 
iron became more extended, and the supply of charcoal diminished, 
It became necessary to try some other fuel. There is, as is 
common in such cases, some uncertainty to whom the honour belongs 
of having first successfully employed coal for this purpose, but it is 
generally admitted that Dud Dudley, after several failures, was the 
ist to succeed in the attempt. The wasteful consumption of this 
valuable mineral in the process of smelting was at first enormous, but 
as the process began to be more generally adopted, as improvements 
took place in the formation of the furnaces, the use of the hot blast 
y other appliances were introduced, the proportion of coal em- 
poved became gradually less, down to the present day, when it may 
said to have nearly reached its minimum. 

The black-band and clay-band iron-stones of the coal-measures 
ee been our chief sources of supply. These ores occur 
a layers associated with coal-seams, shales, clays, and sand- 

es, mR few years since, however, the rich hematites of North 
and West Cumberland were opened up, and are now 
a nhs y used, both for mixing with the former and for the 

sg tem of the finest pig-iron directly from the ores themselves. 
‘iron only Bessemer steel is at present made. The oré occurs 


bonis. pockets,” or irregular masses, filling chambers in the ~~ 


ry "ag limestone, and often only covered by a few feet. of 
in tt Bs grit, while in one or two places it is quarried 
ure ir tk, Meanwhile, the process of exhaustion of the coal- 
Ws goin on-stones in some of the principal centres of manufacture 
taonroes of 8 apace, and it must be confessed that now the local 
talfordshire, Shropshire (Coalbrook Dale), and the 
ME. 


ind for the Production of a 


W. Brockbank that there are still two or three places 
coal is used in smelting under peculiar circumstances, 
very high class of pig-irog. 
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Glasgow districts are rapidly diminishing, while every year the 
demand for iron is increasing. How this demand was to 
without drawing largely on the resources of foreign countries jg, 
problem which received its solution just at the time when it 

to occupy men’s minds. ‘The soluticn was the discovery of this 
“ New Iron-fields of England” which occupy a broad belt of co 
traversing our island almost from the shores of the English Chand 
to those of the German Ocean. 

This belt is formed of a range of hills with scarped ridges, an 
longitudinal valleys, rising to the eastward above the plains of th 
central counties. In this range are included geologically the Gere 
land Hills of Yorkshire and the Cotteswold Hills of Gloucestersnl 
Somerset ; but it must not be supposed that the strata are eqully 
rich in iron all along the entire range, although the representatir 
formations in which the iron occurs may be present throught 
This range at several points both in Yorkshire and Gloucester. 
shire reaches elevations exceeding one thousand feet above the sm, 
and terminates in the coast-cliffs of Saltburn on the north, al 
those of Lyme Regis on the south. It is composed of Jurasse 
formations,* or speaking more definitely, the upper members of tl 


Lias and the lower members of the Oolite series. From the bax 


of the range the Lower Lias and New Red Marl stretch awaym 
slightly undulating plains towards the west, and with some slight 
modifications the general succession of the strata, and the formof the 
hills as they occur in Yorkshire, Lincolnshire, Gloucestershire, 1m! 


Sémersetshire, may be expressed as in the following diagramslt 
section. 


Fig. 1.—D1aGRAMATIC SECTION, TO ILLUSTRATE THE POSITION OF THE 
AND Lower OOo SERIES. 


Red Marl. (a) Lower Lias. : 


(d) Lower Oolite. 
(b) Middle Lias or Marlstone; the dark band represents the lronstone. 


(c) Upper Lias. (e) Lias Limestone. 


There are two positions in the above section where the - 
stones occur, the lower being at the top of the Middle Iie 
Marlstone, the upper at the base of the Great Oolite. This ‘ 
however, is almost exclusively confined to N orthamptonshit, i 
by far the most important member is the Middle Laas grained 
the counties of York, Lincoln, and Oxford. The range also F bid 
the counties of Rutland, Leicester, and Warwick, m all ot ¥ 

* “Jurassic”’—a good term—taken from the Jura range 0D the bode 


France and Switzerland, whercby to include the Liassie and Oolihe fo 
under one name. 


U 
+ The main difference is, that in Yorkshire the Great Oolite rests on the pee 
Lias, in Gloucestershire it is replaced by the Inferior Oolite. 
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vonstone occurs, but it is as yet unrecognized, practically at least, 
‘x the Coteswold Hills and in Somersetshire. 

The iron-stone is the upper member of the Marlstone, or Middle 
Lias formation, the lower consisting of sandy shales, or fine lami- 
nated sands with bands or nodules of iron-stone. Where the upper 
member ceases to be sufficiently rich in iron to be deemed an iron- 
stone, it occurs in the form of a hard calcareous grit, generally very 


fall of its characteristic fossils, such as: Rhynchonella tetrahedra, — 


R.variabilis, Terebratula punctata, Pecten wquivalvis, Nautilus 
truncatus, Ammonites margaritatus, and A. spinatus. As it 
is overlain directly by the soft shales of the Upper Lias (or “alum 


| ed these in the process of denudation have often been 


away, leaving platforms of the rock projecting from the 
flanks of the range, or forming isolated flat-topped hills rising above 
the general surface of the country. Oxenton Hill in Gloucestershire 
is a good illustration of the latter case; and the section above 
(Fig. 1) represents the former. 


Fic. 2—A 


The oolitie iron-stone of Northamptonshire, and a few other 
places, belongs to the lower portion of the Great Oolite, called by 
Geologists of the Government Survey “the Northampton 

very nregular in its distribution, although occupying 
ole tract of country. ‘These sands rest directly 
which Lad las Clay, and are overlaid by the white limestones 
fond in upper member of the Great Oolite. The iron-stone 
geen beds, sometimes reaching a thickness of twelve 
ah im we within a mile or two thinning away altogether. 
“pe a le instance of this near Blisworth, for the iron- 
yn ich occurs plentifully at the northern side of the railway 


| : hy 7 disappears altogether at the southern end. The ore is 


oxide of a rich rusty-brown colour, of high specific 
bs silicious. When reached at some distance 
the colar has been protected from atmospheric influences, 
ejected by — to be olive-green, but these portions are generally 
Gayton Gena quarrymen. It isextensively worked at Blisworth, 
there ara Wellingborough, and Duston. In all, 

‘ag dee N quarries and four furnaces in blast in North- 
» besides which, large quantities of the stone are sent by 


See Memoirs ¢ ‘ 
Aveline, FGs On the Geology of Parts of Northamptonshire,” by Mr. W. T. 
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canal and rail into South Staffordshire, and even South Wales, Th 
quantity of ore raised in 1864 was 335,787 tons, of the valw g 
84,.761/. The furnaces are situated at Wellingborough and Weedon, 

Having thus described the geological position of both the Qolie 
and Liassic iron-stones, and also the special characters and distri 
where the former of these occurs, we shall now retum to th 
consideration of the latter and more important source of sup 
from the New Iron-fields, and trace its course from Yorkshire j 
the north to Oxfordshire in the south. 

The Cleveland Hills, the cradle of the new iron trade, fom, 
range of very picturesque hills, terminating northward ina lied 
escarpment, ranging along the valley of the Tees and in lofty cif 
lining the coast of the German Ocean from Saltburn to Whithy 
Inland, the escarpment bends round to the southward, opposie 
Middlesborough, and stretches in an indented line to the banksd 
the Humber, near Hull. The northern portion of the hil i 
intersected by deep valleys, some entering from the coast, as thos 
of Skelton Beck, Kilton Brook, Easington, and Rondsley Brooks 
Others enter from the land side, as those of Guisborough a 
Kildale. The summits of the ridges between these valleys w 
capped by Great Oolite, below which is the Upper Lias sk 
forming the upper slopes down to the Marlstone, or iron-stone bl 
which juts out along the flanks of the valleys about half-way fm 
the bottom. The importance of these valleys in laying bar he 
outcrop of the iron-stone, and allowing it to be extensively workel 
without the labour and cost of mining, will be readily appreciel 
Already, numerous tramways and branch lines connecting th 
mines with the North Yorkshire, Cleveland, and Stockton and Darling 
ton Railways, as well as with special smelting-furnaces, have ts 
constructed. ike the Cotteswold Hills, in Gloucestershire, 
Cleveland Hills may be regarded as an elevated table-hn 9 
deeply indented and cut up by valleys, that its original “ 
almost obliterated, and it now presents the of an 
of ridges and ramifying valleys, with little appearance of 0 bs 
system in their arrangement. This, however, is only appa") 
the upper surface of the ridges corresponds to an va pr 
sloping gently towards the south-east. The general verti al 
of the formations as they occur near Saltburn 1s as follows: 


GREAT OOLITE . ° Yellowish sandy Oolitic Freestone- - "150 
Upper Lias . Dark blue bituminous Shales 
Lis, or Manrisrone 1. Nodular Iron-stone, with Sib 


of Tron; Pyrites 
. Sandy and rusty Shales 
‘ bed of Iron-stone, 
« elay-band,’ with 30 per cent, 
Sandy Shales and Sandstone 


Lowen LtAs Blue Shales and Clay . 
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Th The upper bed of jron-stone is alone worked, and this is done 
sither by mining from-adits driven into the sides of the hills, or by 
open-work, as at Hob: Hill Quarries. It is of a greyish-green 
i eolour, finely oolitic in structure, and weathers into rusty concre- 
Py tinary bands and nodules. Some of the mines are on a very 
i’ atensive scale. At Eston and Up-Leatham mines, the iron-stone 
ny rock dips into the hill from the outcrop at 1 in 15, becomes 
e horizontal under the central part, and rises again to its outcrop at 

4 distance of several miles to the southward in the valley of 
mt Guisborough. The mode of working is by galleries six yards wide, 
ue walls being left of equal width to support the roof, until the whole 

of the property is opened up, when these will be recovered by 
working backwards. A thorough system of drainage and ventila- 

| tion is established, and the stone is drawn up in trucks to the 
i mouth of the adits by weer engines, and tipped over into the 

wagons of the Stockton and Darlington Railway, in which it is 
carried direct to the furnaces. In general, it is considered that 
a three tons of the raw ore produce one ton of pig-iron. 

The following are the proportions of fuel, flux, and stone in 
" we at the works of Mr. B. Samuelson, M.P., in 1864, since which — 
te time the proportions of fuel have been considerably reduced :— 


i 3 tons of raw ore, or 2 tons 8 ewts. calcined ore) 

the 2tewt.coke . one ton of grey forge pig. 

12 ewt, limestone ( 

| 

in rt The banks of the Tees, which are nearly flat for some distance 
ing m the river, and then rise with a gradually-increasing slope to 


et the base of the Cleveland Hills, form an admirable site for the 
thy pa of smelting works and forges on the largest scale. Along 
19 [me “eSouthern shore the Stockton and Darlington Railway has been 


— = to Saltburn, and in one direction serves to supply the ore, 
he re in the other the fuel from the Durham coal-field. O one can 
ra ve along this line from Redcar to Stockton, and pass In succession 


8 -y Titanic works which have been erected and are still rising along 
M i oe without being impressed with the prodigious energy 
0 a ‘ by the iron-masters of this district; for it is to be 

within the whole of these works have sprung into existence 
i da t sixteen years. Middlesborough is the metropolis of 


hone the chief port for the shipment of the iron, both in 
states. Other smelting and manufac- 
fs mi © 1865 are also erected on the northern shore of the Tees, 


the whole district comprised 105 furnaces in blast, 
one million tons of pig-iron. 
4 the eveland iron-stone becomes thinner, and is leaner towards 
south, ut as th li 
Worked in the € quality of the iron is good, it is extensively 
¢ valley of the Esk, near Whitby, the new line from 


Smeltin 
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Picton to Whitby giving access to the Durham coal-feld, The 
stone is also largely worked along the sea coast from Whitby to 
Redcar, and is shipped chiefly to the iron-works on the Tyne, 

The Itosedale iron-stone is the richest of all the Cleveland Ores, 
Its colour is dark olive-green, it has a high specific gravity, is cop 
pact, magnetic, and polar. It contains from 35-94 to 4947 pet 
cent. of metallic iron, and is smelted by itself at Ferry Hill lati 
chiefly used for mixing with the other ore in the Cleveland fy. 
naces. In 1864, nearly 300,000 tons were quarried and carried jp 
market by a special branch railway. Continuing the survey soit 
ward, we find the iron-stone of the Lias cropping out in th 
direction of Northallerton and Thirsk, and trending thence ina 
south-easterly course by Easingwold, Hulton, and Market Weightin 
to the Humber. The dip is here a little north of east, and ther 
are extensive tracts where it has not as yet been opened out. 

On crossing the Humber and enteriyg We agull 
get on the track of the same bed at Saint Hope and Frodingham, 
in the northern part of the county, and from thence we can tre 
it southwards along a low range of hills rising to the eastward 
the valley of the Trent. At the Frodingham iron-furnaces, bul 
on the outcrop of the iron-stone, which is here twelve feet thie, 
there is a very fine section in the railway cutting, which fulh 
exposes the relations of the iron-stone to the underlying Liss. At 
the Trent Iron-works there are three furnaces, and here the rocks 
actually twenty-nine feet in thickness! Further south, where the 
North Lincolnshire Company are erecting two very large fumes 
the rock is of similar thickness. 

The mode of working in this district is very simple, and bi 
been described to the writer by Mr. W. Brockbank, F.G3,% 
follows :—As the iron-stone lies exposed on the upper surface 
the hills, the furnaces are erected upon it as a foundation, a 
_ the inclines for raising the minerals to the tops of the furmae 
carried down to the base of the iron-stone, where the none 
filled and hoisted directly to the surface for calcming. sf 
workings progress, the hollows are partially filled with slag, a . 
soil is replaced, so that the land becomes fit for agriealtar! 
poses or planting, and is not disfigured by the hideous oi a 
clay and refuse, such as are to be seen in many of the older 
districts. t in ifs 

The iron production in Lincolnshire is only he 
infancy, about 30,000 tons being the quantity smelted ee 

ast year; but there can be no doubt but that the trade 
ieedy to increase. In the first place, the metal produce 

quality superior to that of the Cleveland district, ‘ 
probably to the presence of oxide of manganese largey 
rocks, and its more calcareous nature. Some beautiful specie 
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specular pig-iron have been producad at the Frodingham furnaces. 
The district is also favourably placed with reference to its geogra- 
phical position : its distance from the Yorkshire coal-field is small, 
> that while it is within easy reach of fuel, it can send large 
yuatities of the ore into the Yorkshire coal-field for mixing with 
the argillaceous iron-stone, and this is now practised to a large 
atent, For shipment it is being placed, by the construction of 
new lines, in communication with the ports of Goole and Grimsby, 
while it is also favourably situated for sending supplies into Stafford- 
shire and other inland markets. The metal possesses the qualities 
of extreme fluidity when melted, and is tenacious in a manufactured 
tate; so that it answers well for hoops and boiler-plates. For 
general purposes, however, it is improved by the mixture of either 


Cleveland or hematite pig-iron. 


The Middle Lias of Northamptonshire has not as yet (as far, 
at least, as I am aware) yielded iron-stone. The formation 1s 
doubtless there, lying about 120 feet under the Northamptonshire 
ion-stone, which, as already stated, occurs at the base of the Great 
Volite, The richness and abundance of this latter ore have probably 
diverted attention from the former, for it ought not to be forgotten 
that these Jurassic ores do not force themselves on men’s attention, 
but have rather to be sought for. As I have already described the 
odlitic iron-stone of this county, I shall therefore pass on to the 
consideration of the Oxfordshire iron-stone, at the southern extremity 
of our district. 

The iron-field extends over a hilly tract of ground, extending 
tom Edge Hill, near Banbury, on the north, to the valley of the 
Evenlode, near Charlbury, on the south, near which place it has 
is yet alone been worked.* The ore belongs to the Middle Lias, 
ra smiar in appearance to the Lincolnshire, and sometimes to 

¢ eveland stone. It consists of olive-green oolitic rock, more 
Or ‘ess calcareous, and weathering rusty-brown. At Fawler the 

ckness is twelve or fifteen feet, and this may be taken as the 


1 erage over that part of the field where the iron-stone is richest. 


a western escarpment of the hills, overlooking the vale 
ane Ke the rock decreases both in thickness and quality as an 
Cherwell ; 88 1b does also to the eastward, along the valley of the 
Dela 2 as Pa south at least as Aynho. Around Bloxham, 
f° we reat Tew, Hook Norton, and Swalcliffe, it appears to 

quality, and generally forms nearly level terraces, 
y valleys—a position peculiarly adapted for 
ing a Ing and drainage. New lines of railway are now 
ha: cted across the richest portion of the district, placing 


it within 
or teach of South Wales and South Staffordshire; and, 
t Fawler 
ston * quarries, the yield of which, in 186 ; The iron- 
¢ has algy been worked ut Steeple Ped ni . in 1864, was 6,666 tons. The iron 


| 
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judging from the experience of Northamptonshire and the adivin- 


ing county, it seems probable that a few years 
wil be erected in this district. The sanity ot the ee 


duced, as tested by the trials from the Fawler pod» has a 
pronounced good, though the yield is variable, as the rock js often 
calcareous, and the average yield of metallic ino 
will probably not be found to exceed thirty per cent. ; on the othe 
hand, it will require little or no admixture of limestone fy 
fluxing. 

The rapid increase of iron-smelting in the new districts may le 


judged by the following statement :—We learn from the ‘Miner! 


Statistics of Great Britain, compiled by Mr. R. Hunt, F.RS, that 
in 1864 the total quantity of pig-iron smelted in the Unitel 
Kingdom was 4,767,951 tons, from 10,064,890 tons of ore, (f 
this, the North Riding, Lincolnshire, and Northamptonshire po- 
duced 431,929 tons. What the total produce for 1865 may te 
we are not yet informed, as the statistics for this year have not ye 
been published; but we shall probably not be far wrong if we 
estimate it at 6,000,000 tons of pig-iron, of which the Cleveland 
district, Lincolnshire, and Northamptonshire will have yielded 
1,100,000 tons. The proportions therefore of the yield from the 
New Fields to that of the United Kingdom will have en in 1864, 
nearly one-tenth, while in the following year it will have bea 
more than one-sixth of the whole. Considering the rapidity wih 
which new furnaces are being erected in these districts, I shall nv: 
be surprised if it should turn out that in the present year the 
proportion will be one-fourth of the produce of the entire kinglou, 
and this is exclusive of the large quantities of iron smelted from 
ores sent into other iron districts. | 

We have now completed our survey of the New Tron-fields o 
England through a tract of country ranging from north to south 
for a distance of 200 miles. The survey might be still sew 
extended if we included the Wiltshire ores, which are of lum 
extent, and belong to a still higher geological horizon. Eno 
has probably been stated to show the enormous extent of om 
resources in this mineral, which is sufficiently abundant to use UP 
the whole of our available coal for its conversion into Te ee 
As regards the quality of the iron produced, it 1s confessedly et 
to that derived from the clay iron-stones and black bands is 
coal measures, still more to that from the heematites of = 
and Furness; but for ordinary purposes and for mixing Wi the 
finer classes, it is of great value. — lt is, moreover, SU pine the 
enormous demand of the present generation ; and, loo Feit 
future, there can be no question that the Middlesborough 
destined to have no rival in any part of the world. 
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i % ON THE HABITS AND CONDITION OF THE 
TWO EARLIEST KNOWN RACES OF MEN. 


By W. Boyp Dawxrns, M.A. Oxon, F.G.S. 


Ix this age of steam-engines, and electric-telegraphs, and printing- 
presses, surrounded by all the appliances of modern civilization, with 
the hum and stir of commerce in our ears, and with our eyes 
seeustomed to the rich cultivated fields, or the ge ER 
towns, we find it very hard to realize to ourselves the England or 
the Europe of 500 years ago, when all these things were not, and 
when the habits of life which these things have naturally developed, 
were altogether different. So difficult is it, that with all the old 
chronicles at hand to furnish a true picture of the life and modes of 
thought of those times, Lord be a is the only English historian 
who has attempted to give them even in outline. Still further back 
the materials for the social history of Western Europe grow more 
and more scant, and anterior to the time when the Romans con- 
quered Gaul and obtained a foothold in Germany, there are none 
whatever. Of the social condition of the people who dwelt in 
Bnitain, from Ceesar’s landing down to the invasion of the Saxons, 
we know historically next to nothing ; the accounts left by Tacitus 
andother writers recording merely the movements of the Legions, 
and the establishment and maintenance of the Roman Imperium, with 
but incidental notice of the habits and customs of the vanquished. 
But where History is silent, Archeology steps in and wrests from 
the “speechless past ” evidence of the existence, and an outline of 
the habits of races of mankind that have disappeared. The caves 
and rock-shelters of Dordogne afford the first traces of the dawn of 
sculpture and engraving in Western Europe ; the tumuli of Scan- 
" a} Germany, France, and Britain rival the tombs of Etruria 
et ¢ knowledge they yield of their makers; the Pile-dwellings of 
witzerland tell their own story, as well as the buried cities of Her- — 
wer “qty Pompeii. In a review of history we realize that 
ion é individuals, die, and that from time to time great migra- 
In th * destroyed the very existence of certain European peoples. 
a ao times we also.see that tribe drove out tribe, and 
halite “Tn to race, each bringing with it peculiar customs and — 

ee n both there is a gradual progress traceable in the arts 

carryin ces, and in all that now makes life worth the living. In 
Are § Man back into the most remote past to a point where 

heology dies away—so t k—into Geology, hall b 
compelled to o speak—into Geology, we shall be 
Pascal, that owledge the truth of the saying of the great 
illie of» the entire succession of men through the whole 
incossant| a must be regarded as one man always living and 
y earning.” The very first man who lifted himself above 


J 


14 
¢ 
aa 
bs 
im 
i” 


334 On the Habits and Condition 


[Jul 


the beasts of the field by the discovery that a sharp stone or a sp 
would subserve the purpose of obtaining food better than hj 
unarmed, unaided limbs, laid the foundation of our arts and scenes 
From it our culture and knowledge sprang, a giant tree now, hy! 
whose development in the glorious future will bear to its preset 
growth the same relation which that growth does now to the parent 
germ. As the habits of man are essentially dependent upon «xtemg 
physical circumstances, we shall have occasion incidentally to tou 
also upon them. 

The labours of the Scandinavian antiquaries, and especially of 
Professor Worsaae,* have proved that Pre-historic remains in their 
country fall naturally into three distinct classes, indicating, if no 
distinct race, yet certainly different habits and modes of life—fint, 
those of the Stone age, in which the use of metals was wnknom:; 
secondly, the Bronze age; and thirdly, the Iron age, in which mm 
acquired a mastery over those metals, and employed them for lis 
various needs. ‘This classification has been found to hold gol 
throughout Europe. The first of these divisions again, that of th 
Stone, has been subdivided by the French and English arched. 
gists, and for the earlier portion Sir John Lubbock has J a re 
the term Paleolithic ;+ for the later the Neolithic age, The mtr 
duction of iron did not exclude the use of bronze, nor did the latter 
drive out the use of the ruder stone. Thus I obtained from: 
Romano-British burial-ground at Hardham, in Sussex, flint flakes 
and a bronze fibula, while some of the oaken coffins wer 
strengthened by iron nails. It is the shape and fashion of the 
implements and weapons, and uot the material only, that are a sil 
guide to the relative Pre-historic age. We purpose to take the 
earliest of these—the Paleolithic, and to sketch the habits and con- 
dition of the two races of men who lived at that time, the Fint 
Folk and the Reindeer Folk, and then to trace as briefly as mayle 
the progress of man down to the borders of history. 

he gravel-beds of France and England, and the bone caver 
of these two countries, and of Belgium, have afforded the a 
known traces of man upon the earth. The original discovers} 


M. Boucher de Perthes, at Amiens and Abbeville, followed up by 


the cautious energy of Mr. Prestwich, F.R.S., prove that man 
co-existed with the fossil Mammoth and woolly Rhmoceros . 
banks of the Somme at a time when it flowed at a much higher Mid 
than at present, and when the relations of hill and valley ¥ 
altogether different in that district. The labours of the youn 
of Mr. Evans, F.R.S., have resulted in the proof that the samé iy 
of men lived in Britain from Suffolk on the east as far ne 
coast of Hampshire. My own discoveries in Wookey Hole id 
* «Primeval Antiquities.’ Worsaac. Translated by W. J. Thomas. 
+ ‘Pre-historic Times.’ London, 1865 Taras = old, Aves = 
yens = young, AlJos = stone. 


x 

| 

8 

f+ 

| 

re 

4 

iis 

£ 

| 

| 

| 


1366.) of the Two earliest known Races of Men. 335 

stond their range into Somerset ; those of Mr. MacEnery in 
into and lastly, those of Dr. Falconer in 
Pembrokeshire into South Wales. Throughout the whole of this 
area the same types of flint implements and weapons prevail. A 


splinter of flint afforded.the only cutting edge they possessed ; a 


mass of flint rudely chipped into a point was their only boring tool ; 
large thick rudely-fashioned “spear-heads” their principal weapon. 
The so-called “‘sling-stones,” either intended for use as missiles, or 
imbedded in gum, or bound round with withes, as axes, and some 
pointed masses of flint which may have been used for digging, com- 
prise the list of their remains from the gravel-beds. In the Hyzna- 
len, at Wookey Hole, I had the good fortune to find, besides the 
ordinary forms, a small oval, leaf-shaped lance-head [sce Figs. 1, 2, 

3,4, p.836|, an arrow-head of chert | Plate, Figs. 1, 2}, a bone arrow- 
head, and a small-pointed bone which may have been a needle. 
The calcined bones on the floor prove that the use of fire was not 
wknown, and that the cave was inhabited. The evidence afforded 
by this scant list of the implements and weapons proves that the 
race of men who used them were savages of the very lowest order, 
unacquainted with the art of spinning or of making pottery, and 
-iving on the fruits of the chase without the aid of the dog. Those 
who dwelt in the plains of Somerset were acquainted with the use 

of the sling and the bow, and tipped their arrows with chert and 
bone, The ashes found at the mouth of the cave at Aurignac and 
at Wookey Hole prove that fire was known in that early epoch. 

If the condition of man then differed from that of man now in 
Western Europe, still more did the physical aspect of Europe differ 
fom its present aspect, in its temperature, its animals, and its area. 
In those early days England formed part of the mainland that 
stretched out far into the Atlantic. Glaciers descended from the 
ns of Wales, the Lake-district, and Scotland, and the winter 
a was sufficiently intense to form ice on the rivers thick and 
am enough to transport great stones, which now we find in 
be? 7 places dropped among the fine gravels in their ancient 
nit “Fg spring, when the winter accumulation of ice and 
foods cited away, the lower grounds were covered by extensive 

similar to those which now take place in Canada, the 


=e Bay Territory, and Siberia. The large areas of silt which 
that st Ve left behind, prove their former extent; as, for example 
retehin 


fp oo with dense forests of oak, beech, alder, and Scotch 
— § a the rivers cleft their way to the sea, bearing the 
ne gh indeer or Red-deer, huge Mammoth or woolly Rhi- 
I now and then the Musk sheep, and either dropping 
se *S various places in their course, or leaving them col- 
“British Pl 
Ayshford Sanford, Tutroduction, See. ‘Paleont. Soe.,’ 1866. 


g from Brighton at least as far as Portsmouth. The. ~~ 


cistocene Mammalia,” by W. Boyd Dawkins and W, 
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lected together by the varreni as at I 
potamns dispute with the ym essex. The Hippo- 
the rivers. In the forests dwelt two species of prorritorg: ses As 
the Bison and the Urus, the Irish Elk. 4 
fod for. the Wolves, the an Horse, and afforded 
——— and the Glutton. ve-Lion and Caye-Bear, the 
On such a scene as thi 
6 s man appears for the first time armed 
: wor f flint, chert, and bo 
basts to the vicissitudes of a ch , ne. Kxposed like the 
climate far more severe tha 
g in the same area, living like th re than that now 
he could find them, sheltered the 
caves by a rude hut, probably hi e cold where there wer 
beast, preying on a wild y ew better than the lair of a wild 
ie tslf with the great pw around him, he fought for dear 
the possession of reason, he had vale Separated from the beasts b 
amed with the bow the : mastered the use of fire am | 
hold the Fauna of Western ie sling, made good his foot- 
_ the contents of th 
in 1860, inclined him to the 2 urignac, examined by M. Lartet 
the implements found both ihn that the ancient folk who used 
temporary with the Mammoth and outside the cave were con- 
human skeletons found were i and woolly Rhinoceros, that th 
at a time when the extin 
a young some of the 
indeed — n eaten at 
be of Sir Charles Lyell 
ere belore us at th n correctly interpreted— 
with skeletons of base of the P a 
their lest beings consigned by friends rela 
pe of "hasta also at the portal of the 
tned for the ; within it indicati 
chase the gigantic dee are weapons wherewith in other fie lds 
thinoceros—we hh r, the cave-lion, the cave-bear, and h 
re rites of burial at last succeeded in tracin 
h , to times long ante more interesting still, a belief in f _ 
oh ever, It is considered "the to history and tradition."t "When 
ore it was scientifical at the cave was discove ae en, 
ound therei cally examined red eight years 
the discoverer, a the human skeletons 
and buried 3 , an 
in the cemetery of ed Bonnemaison, 
é inferen , the contents of th Boge where the 
tammal ce that the skeleto of the cave being thus disturbe 
The gi 8, and of the fli ns are of the same a eee 
giseme int and bone i ge as the extinct 
W nt of the sk implements, seems to be 
at occurred cok espace rests upon the hearsay evid faulty. 
previously ; no person the 
lan, pp. 192-3. First edit., 1863. 
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338 On the Habits and Condition tn 
concerning the human race that have arisen sine 1%9 
ving so much as seen them. Had indeed the Paleolithic » 
been in the habit of burying his dead in caves, we shoul not 
be seeking in vain for perfect human crania unequivocally of tht 
early date up to the present time ; some trace of such interment 
would surely have been found in the numerous caves explored in 
France, Germany, and Britain. While therefore it is clear {hy 
Aurignac was used for a place of sepulture at some time or other 

the inference drawn by the eminent French Zoologist, M. 

and endorsed by the great authority of Sir Charles Lyell* that i 
was so used at a time when the great extinct mammalia dwelt i 
France, does not legitimately flow from the facts adduced. Wear 
therefore still in ignorance of the mode in which the savages of thos 
days disposed of their dead and as to their belief in a future state, 


Thus scant is our knowledge of the earliest known mea, th | 


Fmt Folk par ewcellence, a race that is as truly fossil and extind 
as the Mammoth and woolly Rhinoceros with whom they livelj 
To M. Lartet and the late Mr. Christy we owe the proof of the 
existence of a second race of men in the South of France, im the 
Department of Dordogne, in the valleys through which flow the 
Veztre, the Dordogne, and ‘their tributaries. They dwelt cava 
and under sheltering rocks, and accumulated around their dwellng 
the remains of the animals they ate, and vast quantities of the 
implements and weapons they used. In all the caves and rock- 
shelters except one, the remains of the Reindeer were most abu 
dant, and evidently constituted the chief food of these savages of th 
Dordogne, who may therefore be conveniently termed Reindeer 
Folk, in contradistinction to the Flint Folk described above. The 
presence of the Mammoth and Cave-lion (the remains of which wer 
few) in the refuse-heaps, proves that the age of the Reindeer Folk 
was that of the great extinct Pachydermata, while the eer 
of the Musk-sheep and Reindeer, animals confined to the r 
regions of the North, indicates the arctic nature of the climate 
that time in France. The implements are of a higher ~ 
denote a higher degree of civilization than those of the Flint £0 
The lance-heads, however, frem the cave of Moustier are 
a different fashion to the rest, and approximate, a8 M. bd 
observes, to those found at Amiens and Abbeville, and possibly ee 
to the same age as these latter. This is rendered more probo™ } 
the exact agreement of some of those from Moustier Wi 936) 
figure of one from Wookey Hole delineated above (Figs. 1-4. p. on 
A list of the implements and weapons comprises oe 
arrow-heads, scrapers, flakes, and awls of flint; hollow 


* « Antiquity of Man,’ p. 181. First edit., 1863. 


t ‘Revue Archéologiqne,’ 1864. with 


ing exactly Ww 
¢ In 1864 I had the good fortune to find an implement OE ee shee. It is 


the two mentioned above, on the surface of a eravel-bed nea 
now in the collection of Mr, John Evans, F.R.S. 


‘ 
4 

tr 
*, 
‘ 

a 

i 

chy, 


1366.) of the Two earliest known Races of Men. 339 


hich may have been used for mortars or for obtaining fire by fric- 
tion; sundry ornaments made of bone, antler, and teeth ; a whistle 
made out of the first phalanx of a large stag; arrow-heads, spoons, 
snd needles made out of bone or antlers. One of the arrow-heads 
et ont of the antler of a reindeer is remarkable for the alternate 
barbs and for the grooves on their surface, which may have been 
intended to contain poison. An implement from the same cave 
(Plite, Fig. 3!, made of the same material, with the barbs on one 
side, was probably a fishing or fowling spear. The most remark- 
able remains, however, by far, are the figures of animals engraved 
upon stone, antler, bone, or ivory, the earliest traces of sculpture 
known in Western Europe. A slab of schist from Les Kyzies bears 
the outline of a deer ; the lines, however, are too confused for spe- 
cific identification. The rock-shelter of Laugerie-basse has furnished 
an outline of the hinder quarters of a large ox boldly and skilfull 
engraved on the palmated antler of a reindeer. "Ona second fra 4 
ment of reindeer antler the ancient artist has depicted the figure of 
ahorned ruminant, probably the Bouquetin, of which the remains 
vere abundant, and as he had no room to draw the hindlegs in their 
natural position, he doubled them forwards until the hoofs touched 
and thus completed the whole beast. | Plate 
her tra 
case, a reindeer kneeling on his fore-legs wa en 
ai tail most distinctly cut, formed the handle of an’ implement of 
of an implement of 
Fro 
ati ence of the co-existence of man 
ragment of fossil ivory | Plate, Fig. 8], 
Blethen i the well-defined figure of the extinct species of 
phant to which it belonged.* The artist has gi 
the drift a a curvature, which are so common in 
the long ‘hairy Bai e marked in a most unmistakable way 
fo e which we know, from the discovery of the 


Zen Mamm 
extings 0 og carcases in the North of Russia, characterized that 


. This speci 
a pecimen, therefore, is most or 
= of the early dawn of art but 4 
the artist to have been that o lammoth. 
rock-shelters. wh; Np bones were also found in both the caves and 
as the bones of th Were in precisely the same state of preservation 
bably owe their - é animals which had been used for food, and pro- 
among the Rein ea to the same want of care for the dead 
lek in eer : olk as is now exhibited by the Esquimaux. 
age of the Rein ai esitates to relegate the human remains to the 
aborigines de Dabord parce qu’il est peu vraisemblable que 
py age, que nous avons pu voir dans une station 
Mn. des Sciences Naturelles. 5° ser., t. iv., 6 cahier. 
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Jah, 
plus ancienne, a Aurignac, professer une sorte de culte le 
morts, alent enseveli un des leurs dans le lien méme on ils tng. 


geaient ; ensuite, parce que l'on n’a apercu aupres do ces dh 
humains aucuns des accessoires habituels et a si onification symbo- 
lique que l’on retrouve jusque dans les sépultures les plus anciennes 
des temps primordiaux.”* These two reasons seem to me to be inv- 
lidated by the equivocal evidence afforded by the cave of Auricnse 
As, however, the human remains in the cave of Eyzies and the tk. 
shelter of La Madelaine were found <n situ by experienced observes 
the evidence for their contemporaneity with the Reindeer sen: 
- - as good as that afforded by the bone of any other anim 
ound. 

These remains give us a most vivid picture of the habits ani 
mode of life of the time. The great Carnivora had not yet disp. 
peared from Western Europe, and of the great extinct Pachydems 
the Mammoth was sufficiently familiar to the eye of the artist 
be faithfully engraved. Herds of Reindeer, along with the Hon 
and the Red-deer, wandered through Central and Southern Frae. 
The great Arctic Musk-sheep and the Antelope Saiga of the 
Siberian steppes were occasionally killed by the Reindeer Folk. 
We can almost see the hunter returning to his cave, or rk 
shelter, bearing upon his shoulders the Reindeer that he had slam, or 
portions of a Bison, or Urus, or Horse (for they were cut up wher 
they fell), or with fish from the Vezere or Dordogne, or with bins 
that he had snared or speared, to be hastily cooked and_greslily 
devoured by his family and friends. We can see him clad in skis 
perpetuating the remembrance of the chase by engravmg 0 
antlers, or bones, or stones the figure of a fish, a Red-leer, Horse, 
Bouquetin, and even of a Mammoth, or preparing skins for clothing 
with the rude flint scrapers, or sewing them together with the 
bone needles. And we can see him chipping his rude spear-heails 
knives, and scrapers, and all his edged tools, out of a block of fim 
and the chips he struck off, and the flint core he threw rgb 
still where they fell, on the heap of split bones, ashes, and > 4 
implements upon which he dwelt. He was unacquainted wit 
art of making pottery of of spinning; he never ground his m 
ments or weapons, and was unaided by the dog in hunting. | 
even in this poor savage we find an idea that in the time 
has ela between his sojourn in France and our own @y 
borne the most glorious fruits. The idea of representing it 
objects has developed, on the one hand, into the marvel 
of a Phidias and a Raphael; on [p other, into the mvet 
hieroglyphics, of the alphabet, and of printing. _- 

This early people eos to have been a different rs 1 
Flint Folk, because, although both lived very much un me 
same physical conditions, in no case are their implements o 


* See *Reyue Archéologique,’ 1864. 
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fund together. Possibly the Reindeer Folk may have dwelt 
‘y one area at the same time that the Flint Folk inhabited another ; 
bat there is no evidence of their living in the same district at the 
ame time, The more varied forms and the higher finish of the 
weapons and implements of the Reindeer Folk, as compared with 


those of the Flint Folk, make it highly probable that the former 


were not only the more civilized, but also the more modern of the 
two Palwolithic races. 

The question who were the Reindeer Folk may be answered 
with some approximation to the truth by a comparison of their 
implements and their habits with those of savage tribes living 
under the same or similar circumstances. A comparison of the 


7 ay of the Reindeer Folk [Pl. 1, Fig. 9] of M. Lartet’s essay 
m the ‘ 


Revue Archéologique’ with that of the Esquimaux figured 
by Sir John Lubbock |‘ Pre-historic Times,’ Figs. 76-78] shows 
that there is but little difference between the two. The barbed 
bone [‘ Quarterly Journal of Science,’ Plate, Fig. 3| and the bone 
needle ne agree remarkably with those in use by the Esqui- 
maux of Igloolik at the time Captains Parry and Lyon visited 
Melville Peninsula in 1821 [Figs. 4 and 6]. The marrow-spoons 
of both these peoples are remarkably alike, and the habit of carving 
various animals is common to both, and of splitting the bones for 


the sake of the marrow. The method also of the accumulation of 


the bones of the animals, and the occurrence of human remains in 
the refuse-heaps of the Reindeer Folk, is explained by the state of 
an Esquimaux camp in the Island of Igloolik. ‘“ In every direction 
wound the huts were lying innumerable bones of walrusses and 
seals, together with skulls of dogs, bears, and foxes, on many of 
which a part of the putrid flesh still remaining sent forth the most 
offensive effluvia. We were not a little surprised to find also a 
uuaber of human skulls lying about among the rest within a few 
og of the huts, and were somewhat inclined to be out of humour 
ne our new friends, who not only treated the matter with the 
ost indifference, but on observing that we were inclined to add 
‘ome of them to our collections, went eagerly about to look for 
fm, and tumbled, perhaps, the craniums of some of their own 
= am Bio our bag without delicacy or remorse.”* A careless- 
ae e dead similar to this would account satisfactorily for the 
reli Fm of the Reindeer Folk being found along with 
: e feast at La Madelaine and Les Eyzies. The small 
tthe ea of the implements found in Dordogne would prove 
te . eer Folk were a small race. They were ignorant of 
fn slaughtered the Reindeer and Musk-sheep for food. 
Benuime ai —— evidence as to their race points towards the 
mls who live under somewhat similar conditions in a very 
ner. There is nothing inherently improbable in this 


* *Parry’s Second Voyage, p. 280.  4to. 
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342 On the Ilabits and Condition (July 
view that would extend the former range of the Esquimaur ag fy 
South as the Alps and Pyrenees, nor in the fact of their retreat 
far North along with the Arctic Fauna. The hostility of invading 
tribes armed with better weapons would account for the latte 
without any climatal reason being called in. In North Amerig 
the dread of the Red Indian keeps a broad belt of country utterly 
uninhabited by them at the present day.7 

Whether or not the Reindeer Folk kept herds of tame Reindeer, 
like the Lapps and Finns. of Northern Scandinavia, is altogether 
an open question. The eminent French Palsontologist inclines t 
the belief that they did not, and his belief is shared by Mr. Christy 
with whom he explored the refuse-heaps. 

The following list of the implements and weapons of the tno 
races of the Palzolithic age shows ata glance the immeasunble 
superiority of the Reindeer Folk over the Flint Folk :— 


Flint Folk of 


Bone Ornaments 

Bone Spoons or Scoops 

Outlines of Animals on Stone, Antler, Bone, and Ivory. 
Figures of Animals cut out of Antler . 


Reindeer 
PALmOLITHIC IMPLEMENTS AND WEAPONS. | 
Belgium.’ 

Rude massive Spear-heads of Flint . 7 
Small Lance-heads . ‘ * 
Sling-stones of Flint and Chert. ‘ 
Leaf-shaped Flint Spear-heads . me 
Flint and Chert Arrow-heads, without barbs . : 
Flint Flakes . | ‘ 
Bone Arrow-heads, without barbs 
Bone Arrow-heads, with barbs . ‘ 
Barbed Spear-heads of Antler . A 
* 
* 


They had discarded the use of the rude massive “ spear hea 
and the small leaf-shaped lance-heads of the latter ; had ee 
to their hunting-arrows and spears, and had learned that bone, 
antler, or ivory were materials better adapted for the supplying 
many of their needs than the harder and less tractable flint. Pre 
valuable work now being published in parts by M. Lartet an 


representatives of the late Mr. Christy, will most largely su ple 


ment the list of the implements of the Reindeer Folk given <s 
and will increase our estimate of their civilization. The ary? 
remains from Dordogne, in the collection of the latter, read ' 1d se 
light of the museum that he had spent years in forming, ° a 
ments and weapons of savages from all parts of the wor 


t Sce ‘Franklin's Journey to the Polar Sea, 1819-22, 1825-27. 
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: locical learning of M. Lartet, cannot fail to cause 
of the babite and customs of the Reindeer 
Tulk as that of the great secondary reptiles by Professor Owen and 
: tate of the remains of the wild animals associated 
with those of Paleolithic man leads to some curious results. From 
the following table all those animals which have not been roved to 
hive co-existed with the Flint Folk and Reindeer Folk, thou gh 
they may have been living at the time, are rigidly excluded :— 


Bone Caves and 


River deposits in 
_ France, Germany, 
PaLZOLITHIC MAMMALS. and England, asso- Rock Shelters 


ciated with remains of Dordogne. 
of the Flint Folk. | 


The great Sabre-toothed Lion or Tiger ‘ * “ 
The Wild Cat . 
The Cave Hyena * 
The Wolf * 
Uras ° . | ? 
The Musk-sheep . * 
TheRed Deer. =, 4 
Hippopotamus 
Woolly Rhinoceros 
ptorhine Rhinoceros of Professor Owen ‘ 
Greater Horse-shoe Bat 


A . 
in the Ren genom animals in the Stone, Bronze, and Iron age will be found 


Science, April, 1865. — Forbes on “ Pre-historic Records.” —‘ Quarterly Journal ot 
VOL, Ill, 9 A 
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The extinct mammalia split up into two cron 
antiquity. On the one hand, we ie the Sabre-tovtol lint 
Tiger), the Elephas Antiquus, the Hippopotamus, and the Woalh 
and Leptorhine Rhinoceros, found along with the remaing of Fut 
Folk ; and with the exception of the two last, began to live in ty 
remote epoch called the Pliocene. On the other, the only tm 
extinct species found in the refuse-heaps of the Reindeer Folk gy 
the Irish Elk and the Mammoth, both of which sprang into ben 
in the Pleistocene Period, and the former lingered on after th 
disappearance of the latter, and is repeatedly found in the sit ¢ 
river-beds, and the lacustrine marls underlying the peat, whic 
are of a comparatively modern date. The legitimate inference to 
be drawn from this is, that those deposits, containing not only te 
larger proportion of extinct mammals, but also an older group, an 
of higher antiquity than those containing a smaller proportion and: 
newer group; or, in other words, that the Flint Folk preceded the 


-Reimdeer Folk in time. Thus the evidence afforded by Palew- 


tology corroborates the inference drawn from a comparison of tle 
implements and weapons with reference to the relative age of the 
two Paleolithic Races. 

To this view, indeed, it may be objected that the remains fowl 
in a den of Hyzenas, or in an old fluviatile or lacustrine deposi 
afford a better idea of the Fauna of any given district than the 
selected from among the wild beasts by man for food, and therelir 
that the absence of any particular animal from the refuse-heis 
to be accounted for by the fact of its not being met with by mi 
and does not prove the non-existence of the animal at the tim 
Had, however, any of the old Pliocene mammals co-existed wi 
the Reindeer Folk, there is no reason why they should not bir 
fallen victims as well as the other large mammals, the Mammot 
or the great Urus. While, therefore, it is just possible me 
or even the whole of the older animals may at a future time ik 
discovered in association with the remains of the Reindeer F 
the probability is that they will not be so found. — set 

he three animals that specially characterize the wor 
deposits of Dordogne as compared with those of the Fin He 
age, are the Antelope Siiga, the Ibex, and the Chamois; of the te 
former ranges now through the great central plateau of Asi, 
second lives in the Pyrenees, and the last in the Alps. _ sa al 

Thus meagre is the outline which the scant mate vest 
to be drawn of the habits and condition of our earliest 1 si 
who lived in the Paleolithic age,—an age that coil. 
ah with the Pleistocene or Quaternary Period of the vee wet? 

hey passed away like many of the other m shot 
supplanted in Western Europe by Folk of a different 190%, of the 
Sir John Lubbock terms Neolithic. Without losmg 7 site 
useful arts of the preceding age, these invented the use 
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‘onorant of the art of spinning. They dwelt in huts, 
af of which are now known under- the name of hut- 
sirces, sunk in the earth, or raised on piles driven into the shallows 
of lakes, as in Switzerland. The tumuli spreading over France, 
Germany, Britain, and Scandinavia prove their belief in a future 
date, as well as their reverence for the dead, whom they buried 
without burning. They improved upon the rude unground Paleo- 
lithic implements and weapons, by adopting the custom of grinding 
and polishing them, and of making them out of many kinds of stone 
not used before, as well as by the adoption of new forms. Univer- 
silly they had pressed the dog into their service, and in the Pile- 
works of Switzerland present us with the earliest known assemblage 
of domestic animals, the horse, pig, goat, sheep, and ox. The first 
of these was as rare as the last; the small short-horned variety of the 
existing species was abundant. They were essentially pastoral, but 
lived upon the fruits of the chase, the Urus and the Red-deer, as 
well as upon their flocks and herds. The cakes and cereals found 
prove that they were acquainted also with agriculture. 

Sir John Lubbock infers that the tribes who have left their 
refuse-heaps on the Scandinavian coasts belong to an early period of 
the Neolithic age. Among other remains of their feasts are bones 
of the Great Auk (Alca impennis), which has become extinct in 
Europe during the present century. The oysters which composed 
their principal food are no longer to be found in the neighbouring — 
seas,—a fact that would imply a physical change in the Baltic since 
their time, which has caused the salt water to become diluted with 

to a greater extent now than formerly. Their habits were 


probably very similar to those of the savages of Tierra del Fuego 


at the present day. 


Just as the Neolithic superseded the Palzeolithic races, so was 
“s former supplanted by the bronze-usin g Folk, who arrived in 
uate before the dawn of history, and lived there up to the time 
begins. Their peculiar bronze swords without a guard 
ire iound throughout Western Kurope, and are sometimes most 
— y ornamented. Out of this material also beautiful orna- 
“i te hee and many of the implements and weapons which 
by the Neolithic savage. Since “ Cornwall and Saxony 

known European sources of tin,” Sir John Lubboe 
fcent a observes, “the mere resence of bronze is in itself a suf- 
= Ana enee not only of metallurgical skill, but also of commerce.” 
in the hah; nS eg with the use of the potter’s-wheel, 4nd were 
wed son ot burning their dead. For many purposes they still 
hes the poorer made use of it for their axes, 
veri in A ad been discarded by the richer classes. The disco- 
abundance : Swiss Lakes prove that the Bronze Folk possessed 
of horses, and relied for their subsistence more upon 

2a2 
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their flocks and herds than upon the chase. They were mop 
toral than the previous Neolithic inbabitants ofthe ds 

The date of the introduction ofiron into Western Enron cannot 
be satisfactorily determined. Its use had, however, spread through 
France, Britain, and Germany before the inhabitants of thoy vn. 
tries came into collision with the Roman legions. The IrOn-Using 
people of Gaul were sufficiently civilized and provided with Weapong 
to be a formidable enemy to Rome in the height of her power, 
oppose her disciplined troops in the field with chariots and cay 
and on the sea to fight for a whole day with the Roman fleet ofthe 
coast of Armorica. In Britain and in Switzerland they also use 
chariots. ‘The pages of Caesar and Tacitus will give an adequt 
account of their civilization and habits. 

In a review such as this of our Pre-historic ancestors, we mu 
bear in mind that the absolute age of any one of the mosis 
altogether a matter for conjecture. We can simply say that ston 
sg bronze, and the latter iron, while we are ignorant of the 
ength of time during which each of these materials was in ws, i 
we are also of the method of its introduction, whether sudden « 


gradual. In this point, indeed, History differs from Archeology, 


_ that it gives the absolute, while the latter gives the relative date. 


In these pages we have traced man from his earliest appearane 
on the earth down to the borders of history, and we have seen hor, 
as he grew older, he profited by his experience, and slowly widened 
the chasm between himself and the brutes, by making his life more 
and more artificial. From the past it is impossible not to tur tothe 
future and ask ourselves, whether there be any limit to the progress 
the human race? Has man yet attained his full manhood? Inte 


ages that are coming, will he not continue to win fresh victors 


. over nature and her forces, each of which victories will form the 
basis for another? and as the fetters which bind him to the brutes 


are broken one by one, will he not grow more and more g 
until the brutal portion of his nature be altogether swallowed Up 
by the spiritual? Such an augury as this is warranted by A 
sideration of the past, by the study of History and of — 
and of the course of nature written in the great gtone-book Ol 
which we live. © 


EXPLANATION OF PLATE. 


Wigs. 1 & 2. Arrow-head of chert, from Wookey Hole. 
Fig. 3. Fishing-spear (?) of reindeer-horn, from the cave of Moustier. for coup 
» 4. Barbed bone in use at pres: nt by the Esquimaux of Igloolik, 
son with Fig. 3. % 
» 5. Bone needle in use by the Reindeer Folk. _ «son with Fig: 
,, 6. Boneneedle in use by the Esquimaux of Igloolik, for crf 8 oer antl 
» 7? Sculptured figure of a horned Ruminant on a fragment of he 
from Laugerie-basse. 
,, 8. Sculptured figure of the Mammoth on a fragment of 1 
that animal, from tlie rock-shelter of La Madelaine. 
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IV. SCIENCE AND CRIME. 


THE “MOUNTAIN ASH’ MURDER. 


Ir has frequently happened in the history of crime that some 
meat culprit has been arraigned for poisoning, and medical or 
chemieal evidence has been called by the prosecution as well as the 
lefonce, On such occasions it has sometimes occurred that men of 
the highest scientific attainments, taking opposite sides in the trial, 
have given evidence on apparently simple scientific questions of a 
totally contradictory character. Under such circumstances the 
eousel for the defence has not unnaturally taken the utmost 
advantage of the difference of opinion, and in a few isolated cases, 
perhaps, great criminals may have escaped the punishment which 
their crimes deserved. “The world,” always more ready to criticize 
and condemn new movements, than to inquire carefully into their 
merits, has, in consequence of these occasional anomalies in scientific 
evidence, been disposed to look with contempt upon the efforts of 
science in the detection of crime; and “differing doctors” have 
become a by-word in matters of criminal law. But instead of acting 
san obstruction to the course of justice, scientific investigation has 
become the terror of evil-doers, and if it has not succeeded in 
putting an end to certain classes of homicide, it is simply because 
crminals are either so foolish as to suppose that their case has been 
ena] managed as to defy detection, or so wicked as to be 
ian by no considerations whatever from the execution of their 
i vi 25 ws to innumerable cases where the administering 
n suspected by the medical attendant or relative, 
| has been detected in the chemist’s laboratory, but we feel 
‘we It 8 unnecessary to adduce any evidence in ean of this to 
our readers; to them it must be a fact perfectly familiar in the 
by link the untiring has formed 
ain of evidence ; 
cht home - 
It appears surprising that there should “still 
nsate enough to Suppose the ta ith th 
‘ystem without certain detection 


of the ont ica facility for tracing poison, the microscopic study 
Or exposin tpuscles of the vertebrata has given additional means 
nore and and recently a third method, 
tof than an 

st of silent, invisible rs flere gag known, has been added to the 


our correspondent, Mr. H. Sorby, first published im 


1866. | 
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these pages his astounding revelations concerning the detection 
blood in fabrics,* when he told us that he could ben the oe 
of the vital fluid months after it had been spilt, and after the fabric 
had been repeatedly washed with the view to obliterate the stuns 
we had the pleasure on the one hand of receiving communication 
from scientific men who at once appreciated the great value of the 
discovery, and on the other hand we were amused by the seeptia 
shoulder-shrugs of “the world,” which would be “ very sony ty 
condemn a man to death upon such evidence.” | 
Without here discussing the propriety of condemning a mm 
to death on any evidence or for any crime, we have to point out the 


fact that “the world” is again, as it has often been and often wil 


be, erroneous in its judgments on scientific matters; for largely i 
not entirely in consequence of the investigation by spectrum 
analysis of the blood-stained wood of a hatchet-handle, a man a 
Aberdare has been sentenced to death for one of the most delibenie, 
cowardly, atrocious murders that the world ever witnessed. 
The crime in question, known as the “ Mountain Ash Murder, 
was committed last September by a youth, aged eighteen, calle 
Coe, the victim being another young man called John Dams 
residing in the same locality, and the trial came off in March of the 
present year. 
It is unnecessary to pain our readers by the full detaiis of thi 
crime, which attracted considerable attention at the time; and ¥ 
shall state as concisely as possible how scientific research su 
in securing the conviction of the murderer. On a certain Saturday 
in September, the day on which he received his wages, the “ie 
dered man was last seen in company with the crimmal who r 
since perished on the scaffold ; and from that time until the 
January nothing was heard of him. On that day a farmer, 


called John Davies (the same name as the deceased), discovertl 8 


dead body in a wood in the neighbourhood of “ Mountain i 
the head being severed from the body, and lying at some en th 
from the trunk. He at once applied to the police, by W0 | 
body was removed. It was already, to a great extent, decom het 
but was identified as that of John Davies by his father ; a0 cite 
comes the first result of scientific acumen. The father isis wal 
a portion of the clothing found upon the body; but or bal 
hardly have sufficed in evidence. Young Davies had, yet A 
a back tooth drawn by Mr. Brown, a surgeon, two year’ y 
murder ; and that tooth had been preserved by the ‘acy of the 
young man’s father. It was now inserted into the 8 length 0 
corpse, and “it fitted as well as it could, considermg 

time which had elapsed.” 


* “On the Application of Spectrum-Analysis to Microscopical Inv a 


and especially to the Detection of Blood-stains.” BY H. ©. Sorby 
‘(Quarterly Journal of Science,’ No. 6, April, 1865. 
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Sy much for the identi 
ntificati 
the with of the body ; no 
ieath upon the the crim Q. WwW for the evid ence 
cutting 1 been inflicted, the of the deceased whi . 
g instrument,” and it medical men said which caused his 
rance of Davies, Coe appears that , with “so 
which h , Coe had bo on the da me sha 
o afterwards returned rrowed an axe of y of the di rp 
secretly and in dirty called Swan, 
late beng remonstrated and, as it had state. 
Dr i. showed no ae by Swan for n cleaned by Coe 
. William B. He traces of bl revurning it 1 
gentleman alr rapath, F.R.S ood; but the 1 in such a 
e 
ing the evi r. H SIS, a Was 
to be small, said, by ordinary 
surface of the hand] ed more cael the detection xamunation, 
alter filtering wie thereby a sli ntl immersed them o coloured 
b the _Teady for che tly coloured sol 
action of lig t mical tests, and f ution, which 
solution of blood. undoub I subjected this ex- 
trument instru en a solution gh uid to the 
Vi rays of light ont here sadneal blood was exa peculiar to a 
other bands wer n the border of spectrum 0 of 
tan, @ prod the r rainbow. 
in ammonia Yellow ays two dark 
The onia, but the wo dark Only one 
betw position of the t at is cochineal 
that rily d ined wi ne to readi 
mbinati ical analysi chet h st I 
te of the corpus ce 
to human we should rath 
Whie the hatche id in crogs-e Mr. Brow er say, resem-~ 
The the nea et were near! xamination, “Th n, the surgeon, 1 
ace rest : tae e€ elobul 18 
si the tine of ony ed 
e time of e murder ; _ 
disappearan 
ce of the 


* Dr H 
ould ani 
have said, ‘6 is at p 
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victim just such an instrument as might have been nf 
the injuries which caused death, and that 
of blood had been discovered by scientific research, V1 
There were many other circumstances of minor im ‘a 
which served as links in the chain of evidence, the most condemns. um 
tory of which were that Coe had made some remarks about a a sci 
_ , posed murder at Mountain Ash, between the time when his vilin sei 
appeared and the body was found, which showed that he was away sta 
such a murder had_been committed ; and that whilst Davies bal “oth 
been robbed by his murderer, Coe had beén rather flush of money: b= 


and although the prisoner received the benefit-of an anxiously-ton- gis 
sidered summing-up on the part of a most just and merciful Judee, fay 
the weight of evidence was too overpowering to leave room for in 
doubt on the minds of the jury, and he was convicted of will i 
murder after an hour’s deliberation. Before being executed 
confessed his guilt. | 
Now, we must be permitted to “sum up.” The full value of 
Mr. Sorby’s great discovery is not exhibited by the remarkable 
trial to which we have here. cursorily alluded. The time wil 
come when spectrum-analysis, which has already taught us whit 
distant suns and nebule are made of, will reveal to th 
custodians of human life that blood has been spilt upon sum 
rag or fragment of clothing, and that discovery will serve as the 
first link in the chain of evidence that shall bring some wretched 
malefactor to his doom. Or, who knows but the very fact of such 
means of detection being in existence, may drive a stricken col 
science to confess the crime, which might otherwise have remainel 
unknown here below! Mr. Henry Sorby may, or may not, rere 
the reward due to him for his untiring researches; he may, # 
some future time, have a paltry honour pompously offered hy 
‘by some person high in office, and he may refuse that honour 
will be the best thing he can do, for his name will be bound tp 
in the same volume that chronicles the works of Newton - 
Harvey, of Jenner, Bunsen and Kirchhoff, of Fraunholer, 
of all’ men of science who have, directly or indirectly, rT 
the light of the orb of day into the service of humanity; # : 
is a higher honour than any that princes or governments cal © f 
But let it not be supposed, because we thus sing the wae 

scientific men, that we are so wanting in plain matter-of ie uw 
ledge as to place implicit faith in their evidence. In the a 
chemists and doctors of medicine have feelings; and, = a 
cannot be pronounced free from prejudice. If our! crept 
but look over our shoulder as we scan some of the pampne™ 
are sent to us from time to time, wherein the most extra ‘ie 
crotchets are chronicled, and the most grotesque hobbies i 
often by men of science and renown, they would never suspee 


po. 
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placing implicit faith in the judgment of all scientific investi- 
gators oF 0 recommending a hasty verdict upon such evidence alone. 
When careful scientific research 1s supported by what is known 
as. “ circumstantial evidence,” that is, where the circumstances 
under which a crime has been perpetrated are such as to render the 
«ientific revelations credible ; or, vice versa, where the results of 
wientific observation confirm the conclusions drawn from circum- 
dantial evidence such as is usually deemed valid in courts of law, 
there science comes in as a witness to be respected and believed ; and 
it will be fourid that every day the researches of chemists, physiolo- 
gists, and microscopists are adding to the store of un uestionable 
facts which may be employed with increasing safety and confidence 
in the decision of criminal cases, and more especially in those most 
inhuman and detestable crimes, poisoning and assassination. 

And, finally, let us on these grounds recommend barristers 
engaged in criminal cases, and members of the press employed in 
reporting such cases, to devote a little of their leisure time to the 
study of those branches of science without some acquaintance with 
which they will ere long find it impossible to pursue their respective 
avocations ; and which will at once relieve their remarks and reports 
fom those imperfections which raise a smile in the countenance of 
the scientific man, as he hears or reads the reports of cases involving 


the employment of technical information, or expressions in daily use 
in the scientific world. | 


VY. BRITISH VOLCANIC ROCKS.— HINTS TO HOME 
TOURISTS. 


By Gerxre, F.R.S. 


_ Sommer, with its holidays, has come round upon us again, and 

uow that the uneasy state of the Continent has well-nigh closed 
ai of the channels through which our tide of tourists dispersed 
“ over Europe, the question, “ Where shall we go?” becomes a 
se momentous one to those who had proposed to themselves 
than a mere round of sight-seeing. Perhaps, if 
ae tastes were in the ascendant, it had been intended to 
rt + A while among the traces of old glaciers on the Italian 
ra é a few weeks amidst the extinct volcanos of the Rhine, 
Ge Peep into the geology of some pleasant upland in Central 


many. But it is hardly within the power of the lover of science 
to imitate Sydney’s muse, who 


| “Tempered her words to trampling horses’ feet.” 
He had bette 


rin the meanwhile content himself with keeping out 


| 
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[July 
of the 7 both of trampling horses and marching men, And if 
y 


he can only be persuaded that there are nooks, nay, whole | 

of ground, within his own country which will furnish him Sah 
ample recreation, both bodily and mental, he may, in the end, \ 
brought to believe that, after all, it would not do his island 


men a mortal injury were the Continent closed wort a 


periodically, if they could thereby be driven to look a little moe 
narrowly at their own land. One who has taken the trouble 
make himself master of the elements of geological observation 
carries with him an immensely augmented source of enjoymat 
Even on the ordinary tourist “routes,” he can note by the wa 
features which serve at once to heighten and to perpetuate the 
impressions produced by natural scenery. And when he chooses to 
strike away from the beaten track, and to discover for himself ney 
wonders in scenery and new facts in science, he enjoys a succession 
of pleasures of which there are, perhaps, few purer or mow 
lasting. To such an one, it may not perchance be unseasonable to 
suggest a field of research where the reapers have not been 
numerous as in some others adjoining, and where, in consequence, 
there still remain a good many sheaves to be gathered—wis, the 
history of our old British voleanoes. Whether he chooses to settl 
down at some pleasant centre for excursions, or to make a leisurely 
tour through some selected parts of the country, he may till ke 
able to carry his task with him. He will find this history legibly 
graven on many a hill-side in Wales, in Derbyshire, and the north 
of England. It is told with a strange impressiveness by hundreds 
of hills and valleys in the centre and south of Scotland, aul 
throughout the chain of the Inner Hebrides; while it may k 
learned, too, in not a few districts of Ireland, from the clifis 0 
Antrim to the coasts of Waterford. | 
According to a vague popular belief, most of our more prom 
nent and rugged hills owe their origin to primeval “ volcanic erty 
tions.” Thus a serrated ridge, a cluster of craggy heights, ' 
narrow gorge, a deep half-enclosed corry or cwi,—these and other 
like features are readily seized upon by the imagination as — 
of earthquakes and volcanoes. The fanciful explanations that 
to be given of them have faded away, only, however, to be re ‘ 
by others in which the fancy is hardly less rampant. The ; 


Punch-Bowls,” and “Giants’ Basins” are now dimly thought 4 


even by schoolboys as so many “ craters ;” and the familiar pel 
and clefts in which the superstition of an older time saw the 


work of witches and warlocks, are now popularly made to tell 0 


read ol 


vast. terrestrial convulsions. So far, therefore, the §p ti 
scientific knowledge has been able to dispel the old notions, bu 

has not yet advanced far enough to put the true ideas m os " 
In this, as in so many other matters, we seem to be passing Me 
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may be induced to discuss it practically for themselves in the field 
Avoiding detail, therefore, as far as possible, let me endeavour to 
indicate, first, what volcanic rocks are, and how they are to be 
detected; and secondly, that we have numerous examples of them 
in Britain of many different geological ages. 

I. All igneous rocks are not necessarily volcanic, In 
cases masses of melted matter have been injected from below ixiy 
the crust of the earth deep beneath the surface. It is only wher 
the erupted material has been thrown out at the surface that # 
propery takes the name of volcanic. Hence in deciphering the 
geological structure and history of a country care must be take 
not to misapply that term. An obvious classification of volcanic 
rocks is into two divisions:—1l. The lava-form series, or thoy 
which have cooled down from the state of lava; and 2. The ashy 
series, or those ejected in the form of loose material, such as stones 
cinders, dust, and ashes, which have often accumulated in thick 
masses both on land and under water. Each group is further sub- 
divided according to the composition or structure of its rocks, bat 
into these details we need not here enter further than to note that 
varieties of our old lavas are known as basalt, greenstone, clinkstone 
felstone, or more generally as trap ; while the ashy series includes 
ash or trap-tuff, volcanic breccia, and agglomerate. These rocks 
may evidently be studied under two very different aspects. They 
may be viewed either as so many mineral products coming from the 
depths of the earth’s crust, upon the composition of which they may 


be expected to throw some light; or they may be looked upon # 


memorials of changes in the geological history of the country. 
Regarded in the latter light, our first object is to search for evidence 
that they are truly volcanic, and not merely masses which have 
been intruded into later rocks and cooled deep below the surlaee 
It is evident that the occurrence of layers of ash or tuffis a sufficient 
demonstration that the rocks under examination were erupted eather 
under water or in the open air, and must be of volcanic origi. For 
we cannot conceive of the formation of beds of such loose matter 
within the crust of the earth. Ash or tuff is usually an easily reeng: 
nizable rock. It consists of a paste of comminuted trap with more 
or less intermixture of ordinary sandy or muddy sediment. wee 
times itis nothing more than such a fine paste, but it often con 
an admixture of fragments of trap and other rocks varying — 
from mere grains up to blocks several feet in diameter. se : 
are gradations from the finest ash, through gravelly tuff and ra 
into the coarsest agglomerate. As a rule, the coarser the er 
and the less mixed it is with ordinary sediment, the nearer PMs 
does it lie to the original focus of eruption. In many 

ashy beds organic remains are abundant, and from these We 
that the volcanic dust was showered down upon the sea, 
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or on the land, and there enveloped the remains of plants and animals, 
When no trace of any ash is to be found, search must be made 
among the trap-rocks for ie that they were lava-flows, and not 
nasses of melted matter which consolidated far beneath the surface. 
In the latter case they would not be volcanic, and their geological 
age might not be fixed, nor would they present the same variety of 
interest which distinguishes the truly volcanic rocks. If the trap 
does not occur in an amorphous mass, but is arranged in beds, there 
is some reason to suspect that it may have been erupted at the 
surface. If, moreover, the beds are found to differ in structure and 
texture from each other, this suspicion is considerably strengthened, 
and if the upper and under portions of a bed present a vesicular 
appearance, it may be concluded with tolerable certainty that 
the bed in question is an old lava-flow. When the trap occurs 
abundantly, it is usually not by one character, but by a number of 
convergent proofs that we determine it to be of volcanic origin. 
mains eolo 
When we look at a hard black basalt, a coarsely xylan iorita oe 
dull compact blue clinkstone, or a dark glass-like pitchstone, we can 
easily admit that they probably each belong to difierent eruptions 
To one unacquainted, however, with the accuracy of a 
research, it may seem well-nigh incredible that we should be ‘able 
to arrange a true chronological series out of what seems involved 
from its very nature in hopeless confusion. He may find some 
difficulty in conceiving how it can be ible to pronounce with 
confidence that a certain chain of hills P mcwort rocks is older than 
“ws other chain; that one special hill in a district is younger than 
| neighbours ; nay, that even one part of a single hill was erupted 
ong ages after the other parts. And yet all this and more oan be 
“ik hy J easily and with confidence. Snowdon, for instance, is 
the D An memorials of voleanoes immensely older than those of 
2 yshire hills ; the rocks of the Sidlaw hills of Forfarshire 
Song far more ancient than those of the Lothians ; the ashes 
of Lin ps of Wexford belong to a time vastly anterior to those 
a —_ and the upper portions of Arthur Seat, at Edinburgh 
the | ted many a long age after the volcano that gave birth te 
nination riions of the hill had~ become extinct : The : deter- 
nity, . these relative dates is really a matter of “extreme si 
Dy the well-known geologi 
geological laws of superposition and 
. mh oe the age of a group of stratified rocks is fixed, 
rocks, it is group contains an intercalated series of volcanic 
ear that these must belong to the same geological 
which Snowdon district the stratified rocks 
the trappean nee ee to be of Lower Silurian age, and hence 
interbedded with them must be the products of 
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Lower Silurian volcanoes. Again, the traps of Limon 
regularly intercalated among the | 
consequently of the same age. 

Il, By thus attending to the geological position of the sti 
with which a group of volcanic rocks is associated, we lear more 
or less definitely the era of eruption. And as the result of such i 
investigation, it is known that there are in the British [sani 
examples of lavas and ashes of many different ages, from the Love 


- Silurian up even to Miocene times. 


During the accumulation of the vast thickness of the Love 
Silurian strata, there were active submarine volcanoes on the site ¢ 
what is now North Wales ; and many of the more noted hills a 
valleys are formed in great part out of the old lava-streams si 
showers of ash. Snowdon is a striking example. That mountain 


is built up of several thousand feet of strata of volcanic a, 


mingled especially in the upper part with sandy, calcareous, aul 
argillaceous sediment. It is in truth a colossal monument of lag. 
continued volcanic activity. That the volcanoes of that region wer 
submarine and not terrestrial, is shown by the occurrence of 
marine fossils in the ashy layers, belonging to well-known species 
of the Caradoc or Bala rocks. ‘There is evidence that the volcanos 
were active in more than one part of the Lower Silurian perl 
During the accumulation of the Llandeilo flags there was 1 
vigorous group of submarine volcanoes in the district of Cader ins, 
Aran’ Mowddwy, and Arenig Fawr. These died out, and alter 
wards, when the Bala beds were in the course of formation, the 
internal igneous forces broke out anew over the region aro 
Snowdon.* 

In Ireland, also, between the north of Wicklow and Waterlor 
a the Lower Silurian series abounds in felstenes and ashy 

The Old Red Sandstone of Scotland contains a great ing 
ment of volcanic rocks. They form the chains of the Sidlaw - 
Ochil Hills, the Pentlands, and other groups. They are felspat 
traps, ashes, and conglomerates, forming, by their decomposttit, 
smooth green uplands and detached green conical hills. 

Throughout the central valley of Scotland, also, the a 
boniferous formation is richly charged with traces of Ps “ 
poraneous igneous rocks. Indeed, during the growth of that, 


mation the lowlands seem to have been dotted over with ‘itl 
d 
* The reader who wishes to study the volcanic history of North Wes * 
read the works of Sir R. I. Murchison, and consult the elabora fe a by 
Geological Survey, combining the results of long years of patien rhe att 
Ramsay, Jukes, Selwyn, Aveline, and other members of the Survey. val be find 
tive catalogue of the rock specimens in the Jermyn Street arg te ys 
also very useful; but the great work on the subject will be Prol. | 
coming Memoir on North Wales. 
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In fine, there are few branches of British out-ofd 

in which the student will find more to interest him hata 

story of our old volcanoes, or where, by diligent work, he wil he 

more likely to discover new facts, and thus add to the treasures ¢ 

the science. The apparent repulsiveness of the subject will sop 


disappear as he enters fully into his self-appointed task ; and eyen j 


_ he should content himself with simply treading in the path that hy 


been laid out for him by the laborious footsteps of earlier observers, 
he will not have spent a week or two in the pursuit without gui 
ing new bodily vigour, and carrying away with him many pleas 
memories of the rocks, quarries, and hill-sides among which by 
was at work. 


VI. DE LA RUE AND CELESTIAL PHOTOGRAPHY. 


It is about twenty-seven years since we were told of a remarkabk 
discovery, made by a Frenchman, of.a process by which extemal 
objects were made to delineate themselves on prepared metal 
plates, placed in a camera-obscura, with a perfection of detail 
and a delicacy of delineation which had never been approached by 
the human Boa The pictures so produced by Daguerre wer 
seen and admired. The world of Science, once awakened to the 
fact, that the Sun’s rays could be made to copy, on prepared tablet 
the objects which they illuminated, went busily to work invesi- 
ating the curious phenomena involved in the art of Photography. 
t must not be forgotten that Wedgwood, assisted b | . 
duced wnstable photographic pictures in 1803. Mr. 
Talbot, soon after the announcement of Daguerre’s discovery, 
roduced his “Photogenic” drawings, speedily followed by bi 
utiful “calotype” pictures. Sir John Herschel investigated, 
with much industry and skill, the chemical changes produced ‘ 
organic and inorganic substances by solar agencies; and 
Robert Hunt published, in rapid succession, his discoveries of ¢ 
developing power of the proto-sulphate of iron, of the spect 
the chemical rays in accelerating the germination of seeds, ’ 
“chromatype,” and other processes for producing photog 
pictures. Read this, at the second meeting of the Pas 
Association at York, in 1844, this photographer showed tha ait 
chemical changes produced by the sun’s rays were not due t0 na 
luminous power, but were the consequence of dark ranean, * 
which principle or power he proposed the name of AcriNis 
term which has been generally adopted. : tained 
These researches appeared to confirm the results 0 


_* * Journal of the Royal Institution,’ vol. 1. 
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wd the hypotheses propounded by M. Berard, in 1812, which 
were seated | upon by Berthollet, Chaptal, and Biot.* 

A few years passed away: Professor Schénbein discovered gun- 
cotton, and at the meeting of the British Association at South- 
ampton, in 1846, he introduced it as an important improvement 
aon gunpowder. As a destructive agent, gun-cotton has been 
sow in making its Way as an a gent for projecting cannon-balls 


or for rending rocks ; but dissolved in ether, it forms that collodion — 


which Mr, Archer, in 1851, taught us how to use in multiplying 
images of the beautiful, and the process to which it has given its 
| name is now universally adopted, to the almost entire exclusion of 
every other kind of photographie manipulation. 
Ata very early period (1838-44), it was seen that the changes 
F produced.on the salts of silver by the sun’s rays might be used to 
| render meteorological and other instruments self-registering. In 
1838, Mr. T. B. Jordan, then secretary of the Royal Cornwall 
| Polytechnic Society, devised and used photographic methods for 
registering barometers, thermometers, and magnetometers.f These 
methods, modified by Mr. Brooks and Mr. Ronalds, were subse- 
quently introduced into the observatories at Kew ani at Green- 
mich, where, at the latter especially, under the direction of Pro- 
lessor Airy, a beam of artificial light now registers through each day 
and night every movement of those steel Lars which tell us of the 
variations in the earth’s magnetic intensity. and of the occurrence 
of the strange phenomena known as “ Magnetic Storms,” now 
proved, by the investigations of General Sabine, to be intimately 
— with those solar spots which are being explored—if the 
fm 18 admissible—by Celestial Photography. While photo- 
praphy was making progress as an art, it was employed in a few 
+ ¥ an aid in scientific investigations. Sir John Herschel 
poe ms chemical compounds, sensitive to solar influences, to 
fin Y he relative values of the solar radiations proceeding from 
ent parts of the sun’s dise, and this led to the determination of the 


the aa on Sats the great disproportion which exists in this respect between 

0 the Sa gt rays, M. Berard concentrated, by means of a lens, all that 
centrated, by means a extends from the green to the extreme violet, and he con- 
to the extremity of th 2 another lens, all that portion whieh extends from the green 
eY€S Were This last pencil formed ‘a point so brilliant that the 
more than two “i die rs 2 it, yet the muriate of silver remained exposed 
alteration, the . this brilliant point of light without undergoing any sensible 
less bright and eas ler hand, when exposed to the otber pencil, which was much 
the Commissioners an, it was blackened in less than six minutes.”—* Report of 
Action of Solar de Chemie” See also, Report on the Chemical 
Vol. Ixxxy., p. 309 lations: ‘Transactions of British Association for 1850,’ 


‘OnaN 
” By TB 5 of Registering the Indications of Meteorological Instru- 
1838. n. ‘Sixth Report of Royal Cornwall Polytechnic Society,’ 
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fact at the same time, by two distinct observers,* that the chen; 

action produced by the rays coming from the edge of the sun wx men 
less active than those proceeding from its central regions, Thi - 
fact has been, strangely enough, recently put forward as adi bat 
by Professor Roscoe,t without the mention of any previous observer, by 


excepting Secchi, whose observations had reference to the calorif, ny 
and not to the chemical radiations. It is true that Profagy ul 
Roscoe has made a series of excellent experimental observations, snl 
that he has proved “that the intensity of the chemically adi 
rays at the centre is from three to five times as great as that at th 
edge of the disc ;” but in doing this he has only confirmed th 
results already published.{ For example, in 1840, Sir John He. 
schel, in the ‘ Philosophic Transactions’ (Part L, p. 48), distinly 
stated that he had detected “a real difference between the cheuicl 
agencies of those rays which issue from the central portion of tle 
sun's disc, and those which, emanating from its borders, have undergme 
the absorptive action of a much greater depth of its atmosphere, aul 
yet I confess myself somewhat at a loss what other cause to asim 
for it. It must suffice, however, to have thrown out the hut 
remarking only that I have other, and, I am disposed to thul, 
decisive evidence of the existence of an absorptive solar atm 
sphere extending beyond the luminous one. The breadth of the 
2 border, I should observe, is small, not exceeding 0°5, or one-sevetth 
= part of the sun’s radius; and this, from the circumstance of th 
) experiment, must necessarily err in excess.” | 
Mr. Robert Hunt, in the ‘Philosophical Magazine’ already quote, 
noticed the same phenomenon, and gave the same, as being the mi 
familiar explanation of it; and subsequently M. Arago, in his’ Memos 
on Photometry,’ again drew attention to this important fact. 
The results which have been obtained since 1840 appet ® 
show, not merely that the chemical radiations generated neat 
edge of the solar dise are absorbed in passing through a — 
depth of the sun’s atmosphere, but that there 1s an actual t ts 
ference (using this term in its ordinary acceptation rather 7 he 
scientific sense) exerted by the luminous radiations, and that | 
chemical radiations have their origin in a lower zone, that W ~ 
produces Light-energy. The protected band which 3 Ne 
surround the prismatic image of the sun is not due to 4" 


| the 

* ¢Philosophical Magazine,’ vol. xvi. 3rd_ series, contains 

memoir read before the Royal Society by Sir John Herschel ; aoe ereriment and 

the same monthly part of this magazine by Robert Hunt, on bey Chemid 
Observations on Light which has permeated coloured Media, an Gr + time, sd 

Action of the Solar Spectrum,” in both of which this fact was, for the Porti ons of the 
+ “On the Measurement of the Chemical Brightness of wert no 12, 1968 

Sun's Dic.” By Henry Enfield Roscoe, B.A., F.R.S. Received of te 

Sce “On the Present State of our Knowledge of the Chee hert Hunt 

Solar Radiations.” A report to the Lritish Association, 10 1850, PY 
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merely of chemical (actini 
were an instance of loss ) intensity, as would be . 
but there is evidence absorption in the 
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graphy was promised in 1857 by Professor Bond, who applied 


_ by machinery of his own contrivance ; and, secondly, to the rematk- 
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the process in measuring the distance and angle of position ¢ 
double stars, and also in determining their magnitude. He gy. 
ceeded in obtaining pictures of fixed stars down to the 6-7th 
nitude, and everything gave promise of.a fruitful future, when deat) 
put a stop to his labours. 

In the same year (1857) Mr. Warren De la Rue was success! 
in applying a driving motion to his telescope, which answered ey 
purpose desired ; and since that time he has unremittingly follovel 
up the subject of Celestial Photography whenever his occupations and 
the state of the atmosphere permitted it. 

The Academy of Sciences of Paris has lately recognized Mr, 
De la Rue’s labours, by the high distinction of the Lalande prize cf 
Astronomy. From the address which was delivered on the occasion 
of its presentation, many of the following notices have been derived, 
As the facts thus detailed have all been subjected to the most search- 
ing examination, they stand beyond suspicion, and furnish the most 
reliable record which it is possible to give of the progress which has 
been made in an inquiry involving the use of the most perfect asti- 
nomical instruments, the most delicate physical appliances, and the 
most sensitive chemical preparations, directed by a zealous aul 
thoughtful mind. It has,been by means of an equatorial reflecting 
telescope of thirteen inches aperture, designed by himself and cor- 
structed in his own workshop, that Mr. Warren De la Rue bis 
attained that degree of perfection in Astronomical Photography 
which has earned for him the gold medal of the Astronomal 
Society and the Royal medal of the Royal Society. fe 

His splendid photographic delineations of our satellite, with 
which the scientific world is familiar, owe their excellence, fis t 
the perfection to which the optical part of the telescope was brought 


able performance of his clockwork-driving apparatus, which 
only works smoothly and equably, but is capable of rapid and Aad 
adjustment to the ever-varying velocity of the moon. “! 
Rue’s chemical training has, moreover, enabled him to yer 
nice balance of affinities in his photographic preparations, whic 
materially reduced the time required to impress the mage in | 
sensitive tablet, and consequently to diminish the bad effects 0 
turbance of the image, resulting from the unsteadiness of our ® 
sphere. By these means, pictures of the moon have been ye ‘ 
taken by him in the focus of his reflecting telescope, 80 pert eas 
bear considerable amplification—for example, to thirty-eight 
diameter. These images admit of measurement with the mcm mi 
so exact as to furnish excellent data for investigations m* tae a 
a supposed physical libration of the moon. These picture aa 
now being used as the foundation of the large map ° 
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six feet in diameter, which is being laid down by the Moon Com- 
nittee of the British Association, as the basis of the intended zone 
slservations of the lunar surface, by the co-operative action of cer- 
tain English astronomers. The beautiful stereoscopic views of the 
moon, with which all are familiar, have done much, and are — 
of doing more, in throwing light on the configuration of the lunar 
surface. It is especially the stereoscopic combinations of enlarged 
ictures which are calculated to impart a correct knowledge of the 
relative height and depressions of the terraces, undulations, dykes, 
and furrows of our satellite. 

In pursuing his favourite subject Mr. De la-Rue has successfully 
taken pictures of Saturn, Jupiter, and Mars, and of some of the 
fixed stars. ‘The most valuable, however, of Mr. De la Rue’s con- 
tributions to Astronomical Photography was the designing of the 
photo-heliograph of the Kew Observatory, and subsequently of the 
micrometer used for measuring the solar autographs, so as to bring 
them under the domain of calculation. 


Sir John Herschel suggested that it would conduce greatly to a 


true knowledge of our luminary if a daily photographic record of 
the sun’s surface were obtained. Acting upon this suggestion, and 
at the request of the Royal Society, Mr. De la Rue designed the 
Kew heliograph, which was erected at the Kew Observatory of the 
British Association in 1858, and has since that time been more or 
less worked. 

In 1860, this heliograph was taken to Spain, at the desire of 
the Royal Society, and was successfully employed by Mr. Dela Rue 
at Kivabellosa, in obtaining a series of pictures of the solar eclipse 
df July 18, before, during, and after total obscuration. 
inh the Bakerian lecture, read before the Royal Society on the 
of April, 1862, the methods used in measuring these photo- 
gtaphs are fully set forth, and the results discussed at length.* 

Pe oe an early period several peculiar phenomena have been 
eclipses of the sun, especially just before and after 
In 1733, Rydhenius, pastor of Forshem, states, 
sre sun was about to lose his light, and also when he was 
eat soos it, he emitted rays that undulated like the aurora 
a ihe were of a fiery ved colour.”t Delisle has recorded an 
ana “a made in 1738 of the moon’s shadow passing upon a 
cours 4 moment of total obscuration—tinged with different 
French is y whom made we are not informed ; and in 1842 some 

‘sitonomers, according to Arago,§ observed similar pheno- 


* Di: 
Transactions for 1862,’ vol. clii., p. 383. 
et Scien, Succ.,’ tom. iv., p. 61 
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mena to those just described. In 1836, on the occasion of the 


annular eclipse of May 15, Mr. Baily noticed a very striking é 
appearance, which he thus describes: “When the cusps of the sun. 


were about 40° asunder, a row of lucid points like a string of bright 
beads, irregular in size and distance from each other, sudde) 
formed round that part of the circumference of the moon that ws 
about to enter on the sun’s disc.” The same phenomenon occurred 
in a reverse order at the dissolution of the annulus. This pheno- 


_ menon had been observed previously (but never so perfectly described 


as it was by Mr. Baily*) by Halley in 1715, by Delisle in 1724, 
by Professor Bayne in 17387, by the Rev. Mr. Irvine in 1748, ly 
Mr. 8. Webber in 1791,t and some others. Subsequent to Mr, 
Baily’s observations no opportunity has been lost by astronomers; 
and other and yet more remarkable phenomena have claimed especial 
attention. By far the most striking, and we may almost say ine 
plicable, are the red protuberances which appear on the edge of the 
sun when all the direct radiations are obscured by the body of the 
moon. . 

The earliest notice which we have of those red protuberanes 
beyond that of Rydhenius, already spoken of, is to be found m an 
account of the total eclipse of 1733, by Vassenius, in the ‘Philo- 
sophical Transactions of the Royal Society.’{ Vassenius speaks of 
them as “some reddish spots which appeared in the lunar atmo 
sphere without the periphery of the moon’s disk.” These red spol 
appear to have attracted occasional attention ; but it was not until 
the eclipse of 1842 that any degree of close observation was direct 
to them. M. Mauvais, who observed this eclipse at Perpigul, 
described the phenomenon as observed by him. He says, | 
cannot give a more exact idea of their aspect than by sop 
them to the peaks of the Alps illuminated y the setting sun, 
seen afar off.”§ M. Mayette, an officer of the French Enger 
compared the protuberances, as seen by him, also from Perpign™ 
to beautiful sheaves of flames. Each observer who has wont © 
this eclipse has described the phenomenon as seen from the “pe 
points of observation along the line of totality. Mr. Baily, a 
was at Pavia, wrote of the luminous protuberances 48 having 


appearance of mountains of a prodigious elevation, the colour f 


was 
the peach blossom nearly representing their aspect.|| y 
near Turin. He remarks that “in form they somewhat resesubled 


saw-teeth in the position proper for a circular saw." 
M. Littrow, of Vienna, and M. Otto Struve, have give carefully 


* ‘Memoirs of Astronomical Socicty,’ vol. x., p. 7. : 

Consult History of Physical by Robert Grant, FRAS. 
¢ ‘ Philosophical Transactions, 1733,’ p. 135. 

§ Annuiire, 1846,’ p. 409. 

| ‘ Memoirs of Astronomical Socicty,’ vol. xv., p. 6: 


q Ibid, p. 16 
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hic accounts of these protuberances. They have also been 
noticed by other astronomers in all parts of the world. Sir John 
Herschel thus describes them: “ Distinct and very conspicuous 
rose-coloured protuberances were seen to pr ect beyond the dark 
limb of the moon, likened by some to flames, by others to 
nountains, but which their enormous magnitude and their faint 
degree of illumination clearly prove to have. been cloudy masses of 
the most excessive tenuity.”* 

In 1851, Dr. Busch succeeded in obtaining a Daguerreotype of 
the total eclipse of that year with the Konigsberg heliometer. In 
daguerreotype the protuberances were seen, but indifferently 

ed 


In 1859, Mr. De la Rue commenced making the experiments 
necessary for securing a favourable photographic result, upon the 
oceurrence of the total eclipse of 1860. ‘The difficulties in the 
way of this were great. These will be gathered best from Mr. De 
ls Rue’s own words: “I made inquiries of those astronomers 
who had witnessed the eclipse of 1851 respecting the intensity of 
the light of the corona and red flames as compared with that of the 
moon, and the relative brightness of one to the other. oe 
The general impression I formed from the information thus derived 
wis, that the light emitted by the corona and red flames taken 
together was about equal to that of a full moon, less rather than 
greater; but no one recollected precisely the brightness of the 
prominences as compared with that of the corona.’{ Numerous 
cxperments were made, and it was rendered evident that the 
utmost sensibility must be secured in the collodion plates to leave 
iy hope of photographing those “cloudy masses of the most 
‘cessive tenuity.” The result of those preliminary experiments 
was that “nitrate of silver baths, prepared in the ordinary way 
» crystallized nitrate of silver, were taken and were used in 
rer; the several phases of the eclipse, with the exception of 
“a of totality. In taking the latter pictures, the baths used were 
pag nitrate of silver which had been fused carefully in my 
a tatory, and were so extremely sensitive that they would 
i poe aphs of the full moon in the focus of my reflector in 
wa sade Second of time, while with the usual bath five seconds 

steno sufficient to give a picture of similar intensity.”} 
ace da ewt. of apparatus, made up in thirty packing-cases, 
Bilhon ae yo to Spain in the ‘Himalaya,’ landed at the port of 

“a is th thence conveyed to Rivabellosa, a distance of seventy 
fac ordinary conveyances of the country. Everything 
Were tak ; rily arranged, and “upwards of forty photographs 
“2 during the eclipse, and a little before and after it, two 


* 
' en of Astronomy,’ edit. 1850, p. 235. 
osophical Transactions, 1862," vol. p. 334. Ibid. 
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being taken during the totality, on which are depicted the luminous 
prominences with a precision as to contour and position Inipossible 
of attainment by eye observations.” Thus was achieved a my 
important end ; and we have secured a record of some peculiar sip 
energy, or its effects, which will greatly aid us in determining tly 
physical condition of the solar mass, and its enveloping paseo 
spheres, For a full and detailed account of the apparatus used, and 
of the methods adopted, as well as for a graphic description of te 
eclipse itself, we must refer our readers to the Bakerian lect 
already quoted. 

In that paper the methods used in measuring the photographs 
are also fully set forth, and the results discussed at length, Itis 
there shown, by measurement of the positions of the ‘luminns 
prominences in the totality of pictures obtained at two epochs, one 
immediately after the disappearance, and the other just before the 
re-appearance of the sun, that the angular change of position of the 
luminous prominences with respect to the moon corresponds to the 
theory of their fixature to the sun ;—That the “ flames” change aly 
apparently, not really, by the moon’s motion over them—that is, 
as the moon covers one portion and discloses another—and do not 
otherwise undergo any alteration ; so that when the clock, by which 
the telescope was moved, was adjusted to the sun’s motion, the “rel 
flames” stood still. Moreover, it is therein shown by a compansin 
of the photographic pictures with the optical observations made by 
Mr. De la Rue at the same time, that luminous promimencs 
invisible to the human eye are depicted in the photographs; thus 
pointing out and exemplifying by a new experiment the differen 
which has been frequently shown to exist between the sol, 
chemical, and luminous radiations. | 

A curious question arises from the consideration of the chemical 
power evidently possessed by these prominences, be they flames 
clouds. We never, as we have already stated, under ae 
circumstances obtain an impressed image of the sun without finding 
the indications of a protected cirele—that is, one which 10 8 

aucity of chemical power—surrounding the photographic “af 
Vet, when the light of the solar dise is interrupted by the = 
the moon, the radiations proceeding from the edge, oN" 
perhaps, from beyond it, have a strong photographic power. | * 
is the cause of this most remarkable difference? The eft 
only be answered satisfactorily by waiting for the evidence 0 i 


experiments. Those prominenecs become visible to the eye duns 


an eclipse, because the eye is protected by the moon pape 
intense glare of solar light. ‘They evidently belong to 
This was yet further proved by a careful examinauon of The 
eraphs of the same eclipse obtained by Padre 
luminous prominences, due allowance bemg made for paral 
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‘Jentical in both, thus provi 
form of the that no chang | 
of a total period much place in the 
weurred at an interval a be borne in pa 1an the duration 
Mr. De la Rue was rare minutes between the eclipse 
Padre Secchi. was locat ad.* and Desierto de where 
tablet 18 impressed by hn OW, why is it tha t t] aimas, where 
and even by such of them imaces photographic 
period of totality—and give Hight to eclipse— 
chemical change that they do to the visible 
seared ? The only reply plates the required 
give is, that the diffus aa li ‘ore we are at present é€ sun 18 unob-: 
powerful to overcome th ght when the sun is shin 
clouds or e weaket chemi 
fla ch sufhi 
sdditional 8 If this reply emical radiations of th ciently 
Mona evidence reply approa ose sol 
esting in the the we 
or chemical power am, light or lumin the two principle 
use the , are not m ous power d es 
, acting indee rath enerqyu— 
ments b smical rays has 
to the ‘ Report on C Herschel t 
moon Celestial Photography 1 
» equally br ion of these vi graphy in E 
observation 0 frequently shade in the ti 1 not cor- 
erent 1 selenologic erefore holds 1 escape 
nt, according to th the chemical strata of 
tographiall hinar surface nature, and may dy to a greater 
portions six times as lc y, and it sometm bes copied pho- 
nehter b tnated by ve to bring requires an 
S ut more favo ery oblique g out completel 
uthern hemi avourably ill jue ray, as others eae! those 
ground, of the rated. The hi not 
sphere called n is more casi gh ground } 
(Mon From these anne, which ab wre easily copied than the ine 
onthly Notices of circumstances gee in the northeri h ~ 
Astronomical So entered in another 
ciety’) to s r piace 
| uggest, that the 
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moon may have an atmosphere of great density, but of 
extent, and that the so-called seas might ep ie > 
tation.”* 

In 1853, Professor John Phillips indeed noticed this differs 


between the visual and the actinic brightness of portions of the 


lunar surface.t 
The application of photography to the planets by Mr. Wama 


- De la Rue and others confirms this fact. For example, the oval. 


tion of Jupiter by the moon on November 8th, 1856, afforded m 
excellent opportunity for comparing the relative brightness of ow 
satellite and that planet. On that occasion, Jupiter gppeared ofa 
pale greenish tinge, not brighter than the crater Plato, and acai. 
mg to Mr. De Ja Rue’s estimate, of about one-third the genal 


_ brilhancy of the moon; but the actinic power was u 


etl 
found to be equal to fully four-sixths or five-sixths of that of the 


moon. “Saturn,” says the same observer, “ required twelve tims 


as long as Jupiter to produce a photograph of equal intensity, on a 
occasion specially favourable to making the experiment; ye! 
obtained a picture of Saturn together with that of the moon m 
fifteen seconds on May the 8th of the present year (1859), juts 
the planet emerged from behind the moon’s disc. The pictur 
~ the planet, although faint, is sufficiently distinct to ber a- 
Yr ein 

Jupiter, Mars, and Saturn, together with several of the fia 
stars, have been photographed; but the promise afforded by thee 
chemical pictures is not of that high character which belongs 
those of our satellite. Studying the large picture of the mom, 
hanging in the Royal Society’s room, which has been produced by th 
aid of photography, we cannot but feel that we have a woud 
minute representation of the lunar surface before us. We &, r 
we can measure the heights of her mountains and the deptis 
her valleys. Her coasts and cliffs, against which we cannot butt 
an ocean has at one time beaten its waters, are readily _ ; 
We cannot mistake the craters of eruption, and we are puzzh wah 
such as we must call craters of upheaval, vast swellings, ré sony 
of some mighty power which was yet insufficient to burst te : 
bubble. Precipices so vast that darkness reigns m the 
depths over which they rise, and glens which appear indeed bes 
to all the influences which superstition crowds into . sl 
gloom are there. Can we not trace glacial moraines? ao yu 
are we to refer the mysterious streaks of light which flow espe 
of the lunar mountains? We cannot but hope, seellg bj 
has been done, that we shall have continuous photograp Se 
of the moon’s surface. We may then expect to have ® a0 
knowledge of that lovely orb which belongs especially to 0 


* “Transactions of Brilish Association, 1850, 149. 
Ibid., 1853. * Transactions cf Sections, Pp. 
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a hich is therefore of no common interest to the inquiring 
Upon the occasion of Mr. De la Rue’s visit to Rome, an attempt 
was made, as @ secondary object, by comparing the distances of the 
noon’s and sun’s centres with the tabular places, to ascertain 
rhether any correction was necessary to the sun and moon’s tabular 
dieters ; and it was found that the latter were in excess of the 
ibyrved diameters. The correction assigned to the moon’s radius 
fom two sets of the observations has been recently computed to be 
which with correction Mr. Airy has found 
o be necessary from M. reins’ re uctions of forty years’ observa- 
tins of disappearances and reappearances of th 
" From 1860 to-the present time, the observations by the Kew 
a have been placed by the Council of the Royal Society 
= Mr. Dela Rue’s direction. From February, 1862, to February, 
, the instrument was removed to the Observatory at Cranford 
= — assistant having been trained for the Kew Obser- 
aot a interval, it has been worked continuously at that 
om May, 1 until the present time. 
ject in view is, of course, to obtain the most perfect 
reord possible of all the physi 
: Pp ysical changes which take place on the 
= og of science,” says Mr. De la Rue,t “ ea hitherto 
neh “ m deeper mystery than ever the origin of that won- 
boss which is the sun’s most promi- 
iecided ; and to this very day it has not been finall 
a ae this luminosity proceeds from the sun’s solid or 
pau ee which surrounds it. Indeed, so strange and 
rage e “ae many of the features presented to us, not only 
conjectured that no by many of the stars, that it has even been 
mes, of the ese bodies exhibit instances of the operation of 
which we are yet ignorant. If we accept 
t importance 1 e study of our luminary becomes one of very 
one in which we must be very careful to be 
| th Dapennniat ion alone. We must obtain numerous and accu- 
and mj ions of the sun’s surface, and stud 
minutely before we attempt to these carefully 


In the 
recorded ‘Researches’ from which we have quoted, we find 


tographed at 
he a Pe: Kew Observatory from March 11, 1858, to 


can onl . The value of such a continu 
Y be thoroughly understood by those who 


* “Monthly Not; 
‘ y N ; 
des a of Astronomical Society,’ vol. xxv., p. 264. 


Stewart, F Solar Physics’ 
and Benjani 'ysies.”” By Warren De la Rue, F.RS. 
pots,” Benjamin Loewy. (First Scries, “ the Nature of Ban 
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careful attention to this class of phenomena. This is not the ps 
to discuss the questions which have arisen with regard to the kw. 
of solar spots. Still it is important that a general idea should } 
given of the conclusions to which Mr. De la Rue and other ety, 
nomers have arrived with respect to them. 

It was first stated by Dr. Alexander Wilson, of Glasgoy, j 
1773, that certain phenomena appeared to indicate that spot an 
cavities in a luminous photosphere which surrounds the sun, }f 
Dawes has shown that we Line often connected with the sn 
phenomenon—the formation of a sun spot—not less than fie 
degrees of luminosity:—1. The facule, or bright streaks ¢ 
irregular direction; 2. The ordinary photosphere; the lwminow 
envelope of the sun; 3. The penumbra, or shaded portion os 
spot.; 4. The borders of the umbra; and 5, the very dark centnl 
nucleus. The term wmbra is used by Mr. Dawes to denote a regin 
of a spot intermediate in darkness between the nucleus and tht 
designated as usual by the term penumbra. 

It should be understood that the photographs of the solar sure 
show with great distinctness those five degrees of illummatio 
Indeed, these are so decidedly delineated on the collodion table, 
that by calling in the aid of the electrotype process Mr, De la hve 
has been enabled to obtain plates, from which any moderate nunle 
of copies can be printed off. | 

The Kew photographs have already confirmed the results 
some previous observations, and established some new and important 
facts. We have only space to state these as concisely as possible 

1. These photographs prove the central portion of the solar ax 
to possess a higher degree of luminosity than the borders. he 

2. They have shown that the wmbra of a spot 1s — : 
sun’s centre than the penumbra. That is, it is at a lower 
The solar spots are, therefore, cavities in the photosphere. ali 

3. It appears fair to conclude from the examination : ns 
sun pictures in which the facule are copied, that “Sola “ 
consist of solid or liquid bodies of a greater or less magn! : 
either slowly sinking or suspended in aquilibrio m 4 gS 
medium.” 

Another paragraph must, from its importance, be quo ve the 
idea that facule are portions of the photosphere raiset 


_ general surface, appears to be confirmed by stereoscopic p.ctite 


as 
spots obtained by Mr. De la Rue, where the - ron 
elevated ridges surrounding the spots. — Accepting tis op {ot 
we next remark that facule often retain the pest 
several days together, as if their matter were capable ot * 
suspended for some time.” | solat 
~The deductions to be drawn from a careful study of thos Jowel 


‘ ‘ ‘ € of a 
autographs are, that the lower parts of a solar spot ar 
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fmmperature than the photosphere in which it 1 | 
‘isis due, as some suppose, to the lower 
of the sun, or to matter coming from a colder re ie . the body 
yet to be determined 
| ec and Lockyer have re | 
lehaviour of the matter surrounding a 
the existence of a downward current which i LT to suggest 
fom the colder regions above. 8, a current 
of examples fall behind the spots. ‘This ea , 16 larger number 
wending current carrying the hot matter behind. 7 suggest an 
ae are concerned in the formation ey . Thus possibly 
ting them to our terrestrial cyclon oe See 
= they resemble. yclones, which in many other 
e importance and the extensio1 
must be evident to < system of continuous 
ag fr the Russian Government e Pc er Mr. De la Rue’s 
the director of that observatory is now erected at 
at Mr. De la Rue's a 
bk occasions, at the Frat 
from th ue has pointed out the advantages w caged Mr. Warren 
mi the use of photogra hie Bes which will be derived 
of Venus, I phic apparatus for recording f he 
n the words of the addr ng 
e prize, we may bring ress on the presentation of th 
omelusion : By ing our notice of Celestial Photograph 
desired it, and by giving to 
bo amen De la Rue has been saaiadad observations of his own 
Lew € ranch of science within the — him that the bringing 
1a In practical astronomy.” omain of calculation, marks a 
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VII. GEOLOGICAL MAPS: THEIR. RELATION 19 AGRI. 
CULTURE AND COAL SUPPLY. 


1. A Geological Map of England and Wales. By GB 
nough, Esq., F.R.S. (on the basis of the Original 
William Smith, 1815). New edition, reviged and improved 
under the superintendence of a Committee of the Ceolociea 
Society of London, from the Maps of the Geological Survey d 
Great Britain, 1836-63, and Maps and Documents contributd 

by Sir &. I. Murchison, Professor Phillips, Joseph Prestwi, 
R. A. C. Godwin-Austen, and others. Six she Beale, 


nearly six miles to one inch. Published by the Geobial 
Society, July, 1865. 


2. Geological Map of England and Wales. By Andrew 0. Ransy. 
Third edition. One sheet. Scale, twelve miles to one oh 
London: Stanford, 1866. 


3. First Sketch of a new Geological Map of Scotland. By Sih. 
I. Murchison, Bart., K.C.B., F.R.S., and Archibald Gake, 
F.RS.E., F.G.8. One sheet. Scale, twenty-five miles to om 
inch. London, 1861. 


4, General Map of Ireland, to accompany the Report of the Rat- 
way Commissioners, showing the principal Physical Feature 
and Geological Structure. Geologically Coloured yh Rd 
Griffith, Bart., LL.D., in 1855. Six sheets. four 
miles to one inch, London and Dublin. 


5. Geological Map of Ireland, to accompany the Instructions 
Valuators appointed under the 15th and 16th Vie, cap. s 
Reduced from the large map of 1855. Scale, about seven 
miles to one inch. : 


6. The Geology of the Country round Stockport, Macclesfield, (0 
gleton, and Leek. a Arta of (Quarter Sheels, 81 
and S.W. of the Map of the Geological Survey of : 
Britain. By Edward Hull, F.GS, and A 
M.A., F.G.8. London, 1866. | 


Tuat geological maps are often puzzles to the public 18 nok win 
derful ; but that are source of discussion 
of science* is much to be deprecated. If, at the outset, We cia 
vour to answer comprehensively the question, What 18 8 

map? we are met with some considerable difficulties wa tot 
only pretend to do so in accordance with the pra be the 
geological surveyors, and not with what we concelve 


fundamental principle of the subject. 
* Sce ‘Reader,’ March 31, 1866. 
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‘sal map of any given district ought to be as nearly as 
of the outlines and superficial 
—the vegetable soil being disregarded. ut in prac- 
he qnerlly find that the geologists disregard, not only the 
reoetable soil, but an important series of “ detrital” or “superficial ¥ 
nosits which overlie and mask the more regularly stratified for- 
nitions. It therefore becomes interesting to ascertain why thus 
should be the case, and for what reason these so-called “superficial 
deposits” should be treated as something differmg in kind from 
the reat of the rock-masses which form the crust of the globe. 

From a. scientific point of view, it is oT to draw one great 
distinction between the “drift” or “ superficial ” deposits and other 
formations—namely, that whereas the latter generally — to 
ertain general rules of dip, strike, &c., and bear a more or less 
ieinite relation to the strata above and below them, the latter are 
altogether irregular in their occurrence, distribution, and inclina- 
tion, Doubtless exceptions may be quoted which would appear to 
disprove the correctness of even this wide distinction ; but we are 
inclined to think that it is, nevertheless, correct in so far as it ex- 
presses a broad general fact. ‘This being the case, it is certainly 
much easier to map the formations older than the glacial period 
than the glacial deposits, and the sands and gravels of more recent 
dite, There is also no question that the distribution of the 
regularly stratified formations possesses a much higher. scientific 
unterest than that of gravel and other drift-deposits, which are of 
_— less mnewiale age, and which are chiefly characterized by 

§ anyhow. 
tom an economic point of view it is not quite so to pro- 
hounce in favour of one plan to the: caaie of another bat 
bre that the farmers of England have as great a right to 
consideration of the Director-General of the Geological Survey 
as 7 miners and the geologists ; in other words, it is expedient 
“ gravels and drifts should be mapped with the same care as 
rel ; a formations, and more especially in districts which do not 

" _— minerals, A farmer who knows that some of his 
subsoil, and the rest a clayey, wishes to ascer- 
der i pair Ste of the two deposits. ‘Lo tell him that the 
ghial pravel Clay, and is only irregularly covered by the post- 
hor to give him information that he neither requires 
sixpence W tw to ascertain which he would never spend a 
the directors this fact has of late been recognized by 
lshod — ; é Geological Survey, and the more recently pub- 
delineations ot the survey-map of Great Britain contain either 

7 or indications of the outcrops of the superficial 
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Fortunately for the farmers, they have a’ poy 
opacity of even superficial formations; and the geolovist 
is no doubt often staggered at the hardihood of Stirveyors the 
draw a wriggling line of outcrop to a stratum which is known 
be buried fifty, a hundred, or more feet beneath drift-deposits, and 
beyond the ken of mortal men. 

Much may be said, no doubt, on the part of the SuUrTEyON, 
who, to do them justice, are really not in the habit of map ing the 
outcrops of strata without some tangible warrant for so domg, I 
a given series of beds is observed where properly exposed to 
“behave” in a particular manner towards those above and bdoy 
them, and towards the “form of the ground,” it is reasonable t 
infer that they will do the same at a short distance, although they 
may not there be seen at the surface. Thus the geological su- 
veyor has to take note of the most trivial circumstances that my 
be within the reach of observation, so as to decide for future 
guidance what phenomena are general and what accidental. In ths 
manner, a roadside bank speaks volumes, and a ditch reveals wonder, 
while a railway-cutting affords an opportunity of luxurious survey- 


ing, which ought to stimulate the surveyor to take a sangume vier 


of the prospects of all projected lines. 
After all, the fact remains, that perhaps the greatest desden 
tum in British geology is a good map of the surface-deposits of the 
United Kingdom. We have several first-rate geological maps (i 
the ordinary sense) of England and Wales, and of them all th 
most generally useful is no doubt Professor Ramsay's beaut 
sheet, the geology of the new edition of which 1s much improved, 
while the actual and ideal sections have required no change. 
new edition of the Greenough Geological Map is probably the most 
accurate yet published, so far as the wretched topography of mos 
of it will allow of geological precision ; indeed, it acaba 
whole of the information in the possession of the Geo! “a 
Survey, and the Council of the Geological Society, almost up 0 ™ 
date of publication ; at any rate, that portion of it which was col 
sidered sufficiently authentic to be published. 4 
The only reliable geological map of Scotland, at B “take: 
existence, is the small one by Sir R. 1. Murchison and Mr. i om 
that is to say, if the views held by the great majonity if ee 2 
in opposition to Professor Nicol, are correct. This map pe: 
little to be desired except surface-geology and a larger gt 
we hope that when a new edition is called for, the scale ¥ 


increased. Of Ireland, the old map of Sir Richard Griffith oli 


small reduction of it still remain the best ; but we ho mf y the 


soon be superseded by a map compiled by one of the olen oa 
Irish Survey, for that survey must necessarily have pe 
knowledge of the distribution and limits of the severa 
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“9 to the geological maps of England and Wales, it is 
the if the more recent with the older 
sitions, we shall find Sir Roderick Murchison’s view of the 
Permian age of the St. Bee's and Corby sandstones ares both by the 
(ouneil of the Geological Society and by Professor Ramsay. This 
isa matter of practical as well as scientific importance ; for if these 
andstones be of Permian instead of Triassic age, the chance of 
cual occurring at a reasonable depth beneath them is very much 
increased, more especially as the Coal-measures themselves crop 
sat and are extensively worked at Whitehaven, immediately to the 
north. 
The question of coal-supply, by the way, appears at last to be 
itracting the attention of public men; but whether any practical 
result will flow from this revived interest appears more than doubt- 
fl, There are many considerations respecting the supply and 
consumption of coal, to which Mr. Jevons did not attach sufficient 
weight, and which would cause us to measure England’s period of 
commercial supremacy more favourably than that author. Never- 
theless, there is sufficient cause for our striving to answer the 
question—By what means can we put off the day when our manu- 
hictures will cease to be able to compete with those of cotton- and 
won-producing countries? That things must come to that pass 
sooner or later is logically certain, and American manufactures may 
be able to compete with ours much sooner than we expect. 

Closely connected with this inquiry, though not a matter of 
vital importance to the nation, is the probable duration of our 
cal-felds; and in this view it is that the determination of those 
ueW districts where coal may still be wrought at moderate depths 
¢ such an important element in the solution of the problem. 

: the latent abundance of coal will not of itself ensure our 
a supremacy 1s sufficiently demonstrated by the present 
onof America. The consideration of most consequence is 
pnce at which the coal can be produced, and the relative 


indance 
hodher de or scarcity is only one out of several elements which 


termine the price. 

wiiaa ee wanting which tend to show that the area of our 
We have al pee be very much increased within a few years. 
peare y mentioned one case of such a probable extension, 
while to give another, which is the present 

at moderate 4 mpt to ascertain whether workable coal-seams occur 
nes horde epths beneath the Lower Permian and Triassic sand- 
by Mr. Wi the Poynton coal-field. This attempt is described 
md 8] as the memoir illustrating the quarter-sheets 81 N.W. 
ind he states ying Geological Survey-map of Great Britain ; 
OWN in the seam of coal three foet in thickness, and 
VOL, Ii oynton district, was passed through Py driving 

| 
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a horizontal tunnel from the Park pit at a depth of 200 yards 

from the surface; “beyond this, .Coal-measure shales and clays 

with Siigmaria were proved, and the tunnel was left off eae 

a. grit, similar to those found in the Coal-measures of Denton an] 

It is from private enterprizes of this nature that the area of oy 
workable coal-seams will become extended as the geological sw. 
veyors make us acquainted with the exact structure of the distri 
bordering our known coal-fields ; but there is a more speculative kind 
of “ prospecting ” which we venture to think is a more fit, though 
much more novel, subject for national expenditure than a grat 
many others, including even expeditions to the North Pole We 
refer to the probability of coal existing at no enormous depth 
beneath the Tertiary and Cretaceous deposits of the south-east o 

_ England, just as it is known to do bencath the chalk of Vale 

ciennes, where it has been extensively worked; and of Calais 

where it has been reached by borings. Geclogists have eva 
mapped the probable direction and extent of the subterranean pn- 


Jongation of one of our great coal-fields ; but a are diviel 


as to the particular English coal-field with which the French (a 
therefore also the hypothetical London) field is connected, Ih. 
Godwin-Austen, who first started the notion of a London coal-felt 
considers it to be connected with the South Welsh and Midland 
coal-basins ; but others hold the balance of probabilities to be u 
favour of the Northern coal-field. It would cost the nation cou 
paratively little to demonstrate, by boring, the correctness or aM 
of one or both of these views ; and if coal were won, the expel 
might easily be defrayed, and a large source of revenue created, by 
a tax on the consequent yield. 


VIIL—ON A TEMPORARY OUTBURST OF LIGHT 1 
A STAR IN CORONA BOREALIS. 


By Hveains, F.RS. 


OccASIONALLY, but at rather long intervals, men have beet i 
—by the extraordinary spectacle of the sudden ragege™ 8 
~Drilliant star in a part of the heavens where before 20 

to be seen. rhaps 

During the first seventeen centuries of the present ay It i 
eight or nine of these strange visitants astonished pari: of 
probable that many of the objects in the Chinese 108 to show 
tuan-lin are not stars, but, as their observed motion ns aa 
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brainless comets. If we add those in this catalogue which ~y be 
supposed to be new stars, perhaps altogether about twenty of these 
remarkable objects have been recorded during the last two thousand 
years, Since 1670, no new star of sufficient splendour to attract 
central attention has appeared. On April 28, 1848, Mr. Hind 
discovered a star of between the 4th and 5th magnitude, occupying 
position in Ophiuchus, where previously no star even of the 9) 
menitude could be seen. This star has not disappeared, but 
remains of about the Lith magnitude. 

The splendour of all these objects was temporary only. Ina 
few days, or weeks, or months, they had waned to a great degree 
of faintness, and were supposed to have become extinct. Whether 
they really me to exist, or merely became invisible to the naked 
eye, appears to be uncertain. 

For centuries the intensely interesting questions have agitated 
the mds of the more thoughtful oft mankind. What are these 
strange objects ? To what cause can the great but very transitory 
splendour of these stars be ascribed? Are they new creations, 
celestial ephemere, born to die? Are these new stars merely the 
more remarkable and extreme examples of the large class of stars 
ured rs and wane in accordance with a special period of 

on 

Tycho Brahe had the good fortune to witness the apparition of 
the most brilliant of these objects, the celebrated star of 1572. 

star, when it first appeared, surpassed in brilliancy Sirius, 
ga, and Jupiter, and could be compared alone to Venus when 
the earth ; within seventeen months the star had become 
are to the naked eye. Telescopes had not yet been in- 


he The star of 1604, at its first appearance, surpassed the stars of 
Kepler ers ney and also Mars, Jupiter, and Saturn; but 
Th nsidered that it was not equal in brilliancy to Venus. 
Tycho B * invisible after about fifteen months. 
the ‘ ad rahe believed that the star of 1572 had been formed by 
and condensation of a portion of the nebulous 
Which then g izongh the universe. The Aristotelic philosophy, 
which Was nor, mens minds, prevented the reception of a theory 
heavens a accordance with the absolute perfection of the 
Waning of Phenomena of: the sudden and rapid 
stion that-no va tree were sought to be explained on the suppo- 
advances +, eal change occurs in the star, but that it suddenly 


ts steps oy the earth with extreme rapidity, and then retraces 
it had emerced Vanishes in the remotely distant region from which 


licht ig 


Ge words are needed, now that the velocity of 
» 0 Show that this hypothesis must be rejected. 
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Riccioli, in 1651, extended the Chaldean hypothesis of thp 
moon to the temporary stars, and suggested that those objects may 
be luminous on one side only. The variation in their brillianey 
might, he supposed, be produced by a rotation about anaxis, The 
intermittent light of some of our modern lighthouses may be men. 
tioned as an illustration of this theory. Riccioli added, “When the 
Deity wishes to exhibit to mankind any extraordinary sign, ke 
makes one of these stars turn rapidly upon its axis.” 

In modern days the opinion seems to have been growing thit 
the new stars of history may be the periodic maxima of permanatt 
but extremely variable stars. M. H. Goldschmidt has brought 
together reasons to show that the new stars of a.p, 393, 82, 
1203, and 1609 were probably periodic outbursts of light in ox 
and the same star. 

In a recent work of considerable interest,* Dr. J. C. Zilluer 
endeavours to explain the phenomena of the heavens in accordance 
with the hypothesis of a nebulous origin of the universe. He sup 
poses that a fiery mass in the process of cooling would become sw 
rounded with a crust of cooled matter. He conceives further that 
the sudden bursting of this external crust and the outflow of glowug 
matter from within might present appearances not unlike those fur 
nished by the temporary stars. | 

Thanks to the researches of Kirchhoff and others we now po 
sess a method of analyzing the nature of a distant source of light, 
which, it might be expected, would give to us some information o 


_ the true condition of the enormous changes which must be taking 


place in these stars of ephemeral lustre. ‘The observations of th 
writer and his distinguished colleague, Dr. W. A. Mill, have 
shown that matter of a nature common to that of our systelt, 
subject to physical laws similar to those which prevail on the 4 
exists throughout the stellar host. It was therefore to be expe 
that the phenomena of the temporary stars were due to ph ki. 
changes, of which the precise nature might be revealed by prisms 
examination. 

It has been the good fortune of the writer, conjointly wit 
W. A. Miller, to examine the spectrum of a bright star, W r 
during the past month suddenly burst forth in the constellatio 
the Northern Crown. he 

The sudden outburst of light in this star appears ae r May. 
first seen by Mr. John Birmingham, of Tuam, on the 12th 0 sat 1 
In a letter to the writer, Mr. Birmingham describes rc ag: 
appearing on that evening “ very brilliant, of about the 40 
nitude, certainly more brilliant than « Corone.” 


* ‘Photometrische Untersuchungen mit besonderer Riicksicht auf die Physi? 


Beschaffenheit der HimmelskGrper.’ Leipsig, 1865. 


y 
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— ‘The next evening, the 13th, the star was seen by M. Courbe- 
isis, at Rochefort, France. On the 11th, this observer had not 
noticed any new star in the Crown. On the 14th it was observed 
in Canada by Mr. W. Barker. It was then of the 3rd magnitude. 
The star was again independently discovered by Mr. Baxendell, on 
the 15th, at Manchester. 

On the 16th, the writer received a letter from Mr. Baxendell, 
‘which he describes the star as “about somewhat less than a 

distant from ¢ Coronze, in a south-easterly direction, and last 
night was fully equal in brilliancy to 4 Serpentis, or + Herculis, 
both stars of about the 38rd magnitude.” 

On the same evening, the 16th, the writer and Dr. W. A. 
Miller commenced a prismatic examination of its light. 

The star was then below the third magnitude, but brighter 
thn Coron. In the telescope it was surrounded with a faint 
nebulous haze, extending to a considerable distance, and gradually 
fiding away at the boundary. A comparative examination of 
neighbouring stars showed that this nebulosity really existed about 
the star. On the 17th, this nebulosity was suspected only ; on the 
[9th and 21st, it was not seen. 

When the spectroscope was placed on the telescope, the light of 
this new star formed a spectrum unlike that of any celestial body 
hitherto examined by them. ‘he light of the star is compound, 
md has emanated from two different sources. Each light forms ~ 
ifs Own In the instrument these spectra appear super- 
posed. ‘he principal spectrum is analogous to that of the sun, 
ind is evidently formed by the light of an incandescent solid or 
liquid photosphere, which has suffered absorption by the vapours 
of an envelope cooler than itself. The second spectrum consists of 
‘lew bright lines, which indicate that the li sht represented by it 
ws emitted by matter in the state of luminous gas. These spectra 
presented with considerable approximative accuracy in the 
following diagram, 


Spectrum 
of absorption, and spectrum of bright lines forming the compound spectrum of a new star 
near to Corone Borealis, 


BE this diagram the reader will notice at the red end of the 
“rum alittle more refrangible than Fraunhofex’s €; two strong 
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dark lines ; between these and a line a little legs refrangible than }) 
are a number of fine lines very near each other. About the phe 
of solar D is a less strongly-marked line, and between that and thp 
—- of b in the solar spectrum there are numerous faint {hig 
ines of absorption. Beyond b, as far as the spectrum ean bp 
traced, are close groups of strong lines. This is the spectrum of 
the light of the photosphere interrupted by the special absorption 
of the cooler vapours which surround it. 

The spectrum of the light from a gaseous source consists of fine 
bright lines. These appear in the instrument, as they are repre 
sented in the diagram, as if superposed upon the spectrum already 
described. The brightest of these lines was found by micrometne \ 
measures to comcide with Fraunhofer’s F. On the 17th, this line . 
was found by a simultaneous observation of it, with the lines of , 
hydrogen, to agree exactly in position with the middle of the h 
expanded line of hydrogen in the green. Another bright ln 
occurs in the red, and appears to coincide with solar C and the red 
line of hydrogen. 

There are two bright lines more refrangible than 1’, and a fifth , 
line was seen by glimpses near G of the solar spectrum. This my ) 
possibly cointide with the blue line of hydrogen. _ 

The compound spectrum of the rapidly waning star ws 
observed on several evenings up to May 28th, No importatl 


_ changes were noticed. From the 16th to the 20th the spectrum 


from the photosphere appeared to fade more rapidly than th 
bright lines from the gaseous source. 


The position of the groups of dark lines shows that the light of 


_ photosphere, after passing through the absorbent atmosphet. 


is yellow. The light; however, of the green and blue bright Imes 
makes up to some extent for the green and blue rays (of V8 Ie 
frangibilities) which have been stopped by absorption. To a ih 
thereiore, the star appears nearly white. However, as e - 
flickers, there may be noticed an occasional preponderance 0 ¥* i 
or blue. Mr. Baxendell, without knowing the results of prisma 
analysis, describes the impression he received to be r sine 
yellow of the star were seen through an overlying film 04 
tint.” she 
These observations, with the prism, enable us to form vate 
lowing conclusions respecting the constitution of this ve = 
star. There must be a photosphers of matter in the solid 0 # 


state emitting light of all refrangibilities. Surrounding ths ® 


‘ve rise 
exist also an atmosphere of cooler vapours, which 1 nse") 
absorption to the groups of dark lines. 3 


Besides this constitution, which it possesses 


the sun and the stars, there must exist the source of 
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. That this is not produced by the faint nebulosity seen ~_ 
‘lout the star is evident by the brightness of the lines, and the ~ 
reumstance that they do not extend in the instrument beyond the © 
hundaries of the continuous spectrum. ‘The gaseous mass, from 
rhich this light emanates, niust be-at~a much higher. temperature 


. thin the photosphere of the star, otherwise it would appear impos- 


able to explain the great brilliancy of the lines compared with the 
enesponding parts of the continuous spectrum of the pgp 
The position of two of the bright lines suggests that this gas may 
ensist chiefly of hydrogen. 

If, however, hydrogen be really the source of some of the 
lright lines, the conditions under which the gas emits the light 
nust be diferent from those to which it has been submitted in 
terrestrial observations; for it is well known that the line of 
hydrogen in the green is fainter and more expanded than the 
brilliant red line which characterizes the spectrum of this gas. On 
the other hand, the strong absorption indicated by the line F of the 
wlar spectrum, and the still stronger corresponding lines in some 
tax, would indicate that under suitable conditions hydrogen may 
amit a strong luminous radiation of this refrangibility. = 
_ When+the information received from spectrum analysis is con- 
ailered in connection with the sudden outburst of light in the star, 
ind its rapid decline in brightness from between the second and 
thil magnitude down to the eighth magnitude in about twelve 
lays, the bold speculation presents itself that the star has become 
suldenly enveloped in flames. In consequence of some great con- 
rulsion, on the precise nature of which it would be idle to speculate, 
tormous quantities of gas have been set free. A principal part of 

gi8 consists of hydrogen, and this is burning about the star by 
_—— with some other element. This flaming gas emits the 
7 ete by the spectrum of bright lines. The spectrum 
part of the star’s light shows that this fierce gaseous 
" tae has heated to vivid incandescence the solid matter of 
os osphere. The writer regrets much that he had not the 
fan of examining the spectrum of the light of this star at 
the ray period. It would be of importance to know whether, at 

. outburst, the bright lines of the gas only would l:ave been 
me “a little time would appear to be necessary for the photo- 

‘h acquire the temperature necessary for incandescence. 
¢ free hydrogen becomes exhausted, the flames abate, the 


incand 
ni “Pit of the photosphere becomes less vivid, and the star 
es, 


wing wlust not forget that light, though a messenger swift of 


WINE requires +; 
 Tequires time to traverse celestial space. The great physical 


0 
n, of which we have been the spectators, is already a- 
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matter of history in the case of the star itself. The star has be 
for years (for ages?) in the enjoyment of the new conditions which 
this fiery catastrophe has originated. 

An important question remains, Is the star really new? The 
Astronomer Royal informs the writer that meridian observations ¢ 
this star at Greenwich show that its position agrees precisely with 
a star observed by Argelander of the 9°5 magnitude. Sir John 
Herschel has informed the writer, that on June * 9th, 1842, he saw 
a star of the 6th magnitude in a position in Corona neatly the 
same as that of this new star. As the lace of the star was laid 
down merely by naked eye allineations, the object seen by Sir John 


Herschel may possibly have been the same star during a fone 
similar outburst of light. 
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CHRONICLES OF SCIENCE. 


I. AGRICULTURE. 


Tus gradual decline of the cattle plague during the past 
qurter has amply justified those measures of repression and 


retriction which had been enacted at the date of our last publica- — 


tin, and to which we then alluded. The latest report of the 
(ommissioners appointed to investigate the subject points out that, 
up to the date of the Act which authorized the compulsory 
daughter of infected cattle, the fatality of the disease was con- 
tantly increasing ; but that, after that date, it at once commenced 
1 continual decline which has since been almost regularly main- 
ined, This diminution has not only been coincident with the action 
of the new restrictive measures, but runs a course closely parallel to 
the operation of the most important of those measures—compulsory 
shughter. “Rigid and systematic means of disinfection,” “ un- 
spanng strictness and unremitting watchfulness,” will alone, in the 
opinion of the Commissioners, be sufficient to extirpate the disease, 


uid when these measures have been successful, there will still 


rman the duty of guarding against its re-introduction. A few 
«ses have been reported in the north of Ireland; but the rigid 
solation of the infected spot appears hitherto to have prevented its 
extension there, The lability to its re-importation is, however, 
‘nkingly illustrated by the Irish experience, and this will, we 
» hecessitate a constant and increasingly careful inspection at all 
x pomnts of debarkation at which we now receive our supplies of 
io cattle, This, combined with either quarantine or im- 
tt le slaughter, will be necessary; for the complete investigation 
av _— Which a quarter of a million of cases has forced upon 
he y deepens the conviction that no remedy exists for the 
= —_ once the poison has been received. The Commis- 
lh orm us that all forms of medicinal treatment have been 
mar Successful, and all have been equally unsuccessful. The 
ing with of diet has, however, been serviceable—“ judicious feed- 
atbport soft mashes of digestible food has tended to increase the 
Ws on of recoveries, And it is a noteworthy circumstance, that 
2 ope of recoveries is larger in the case of small herds 
rad tof large flocks, thus pointing out how much may be 
tage careful nursing and individual attention.” “Among 
7 cattle, Senerally fed on mashed food, the recoveries were 
» Per cent. ; in large stocks, where dry food has been given 
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during convalescence, the recoveries were 57 per cyt: with 
mixed food of mashes and hay, they were. 22 per cen é: while 
among cattle fed entirely with dry food; and treated medicinally 
with drugs, the recoveries were but 13 per cent.” These resils 
were gathered out of the history of 503 cases, of which 19] 
or nearly 38 per cent. on the whole, recovered. We add that the 
returns published on June Ist intimate that 244,455 cases, in all 
had occurred up till that date, of which 1,207 were reportal 
during the previous week ; the weekly numbers having been sink. 
ing very rapidly mdeed since the month of March, when the 
number of attacks amounted in one week to as many as 18,000. 
The number of animals hitherto reported as having died or 
been slaughtered does not much exceed 200,000 of all ages a 
barely 5 per cent. of the number which recently published statistic 
declare to be the present cattle population of Great Britain; bat 
the losses have no doubt been greater on the whole than the 
Government returns declare ; and there is this especial aggravation 


of their severity, that they have not been evenly spread over the 


country, but have fallen with destructive effect on particular cow- 
ties. In Cheshire, for example, which is almost exclusively a dairy 
county, no fewer than 4,800 places have been visited by the 
plague. In these places there were 9(),434 cattle, of which 
60,574 have been attacked, and upwards of 50,000 of them are 
dead. The quiet arithmetical view of the subject as a national 
loss, which a mere statist may be disposed to take, thus altogether 
ignores the almost absolute ruin which has befallen individul 
localities and even counties. Our immunity for the future depends 
a good deal upon the e‘ticiency of the disinfectants which have been 
employed in those localities where the discase has occurre(, and 
where, if the poison which is left by it has not. been thoroughly 
destroyed, it will be almost certain to oceur again. It appears t 
us that some risk arises here out of the insufficient distinction made 
in the popular estimate of them between true disinfectants and 
mere deodorizing antiseptics. ‘The latter do, in effect, merely! 


up the poison which they deal with ; and the harmless condition to 


which, for the time, it is reduced by their agency, may be yi , 
temporary result of their employment. Lapse of time may 8 


free again; and, plainly, it is only those agencies which 97 o 
5 


and break up the organic matters implicated, redistributin 


al 
elements in new forms of combination, that are unquestionably 


ultimately trustworthy. For these reasons, we should aera sie 
fer, after a thorough washing of the infected premises W! 


alkaline ley, the use of sulphurous acid or chlorine gas—the om 


obtained by burning sulphur and the other by adding ‘ nid 
chloric acid to the peroxide of manganese—im the cow 


tar 
where the plague has been, to the use of earbolic and other ar 
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; d we believe that the agricultural public are greatly 
oe Dr. Voelcker, the chemist of the royal Agricultural 
Guiety of England, and to Mr. Walter Crum, F.It.S., for that 
iisinction urged by them between disinfectants and antiseptics, 
shich does not appear to have received due attention in the 
recommendations of the Cattle Plague Commissioners. _ 

Reference was made last quarter to the then impending attempt 


-tycollect statistics of our live stock. The returns have since been 


rublished, and we learn that on the 5th of March (when, however, 
neither the calving nor the lambing season was over) we had the 
jillowing quantity of live stock in the country :— 


ENUMERATED, 1566. 


Cattle. | Sheep. | Pigs. 
England 8,307,034 | 15,124,541 | 2,066,299 
Wales . 541,401 | 1,668,663 191,604 
Islands 17,790 57,685 22,887 
Scotland 937,411 | 5,255,077 | 219,716 
Ireland 3.493.414 | 3,688,742 | 1,299,893 
Total 8,316,960 | 25,794,708 | 3,800,399 


This amounts, as regards Great Britain, to about 10 cattle of 
ill ages, 40 sheep, and 6 pigs, to every 100 acres of England ; and 
oD cattle, 28 sheep, and 1 pig, to every hundred acres of Scot- 
land, of which, of course, so much larger a proportion is waste and 
moorland, Another table in the Government returns on this sub- 
fet indicates the corresponding live-stock population of other 
countries, Comparing it, however, not with the acreage, but with 
the human population of the several countries, the extent of their 
dairy husbandry is very strikingly illustrated by this table, which 
shows, that while there is only one cow for every nine persons in 

teat Britain and Ireland, there is one for every two in Resin 
one for every three in Holstein, one for every three-and-a-half in 
Weden, Holland, Prussia and Saxony; one for every six in 
— and one for every six-and-a-half in France. The uni- 
usuity of the cattle plague in Cheshire is shown in these returns by 
ere cattle in that county, 93,844, as compared with 90,439, 
is the number on those farms where the disease had appeared. 
burn ge supply of the country has received ample discussion 
a a se quarter at the hands of both local and central 
"ait pa he increase of fertility by both deeper tillage and more 
pattie ie the adoption of special rotations of crop, and, in 
cultivation of green crops in succession to one 
af €use of potatoes, and of home-grown grain, as cattle 

> the selection of fittine breeds and animals and their 
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management during the growing and the feeding perils wi; 
are now understood to be coincident from ps 
each, was fully discussed by Mr. Robert Smith betore the Londo aa 
Farmers’ Club, and by Messrs. Hope, Wilson, and McCombie, befor val 
the Edinburgh Chamber of Agriculture. ‘The special dais 
cultivation and field management necessary to a large producto 
of food for live stock on the farm have been carefully described by 
Professor Wrightson, of the Royal Agricultural College, before the 
Cirencester Farmers’ Club, and by Mr. Alderman Mechi, before the 
Wenlock Farmers’ Club: and capital papers on the genenl 
management of live stock, and on that particular treatment of ths 
department of farm management which the cattle plague hascalel 
forth, have been delivered before English, Scottish, and Ins 
Farmers’ Clubs.. The society which has probably done least far 
any serviceable mitigation of the calamity which has befallen w 
is the Royal Agricultural Society of England, whose counal wer, 
at the late general meeting of the — taken vigorously to task 
by Mr. Arkell, a Wiltshire farmer, for the inaction they had ds 

ed, 

: We must except from the charge of that usually deficient and 
imperfect discussion of agricultural subjects which they recave # 
the occasional meetings of the English Agricultural Society, ott 
very instructive lecture recently delivered in its rooms by Dr, 
Voelcker, on the proper conditions of field-experiments. 
following were the points to which he referred :— es 

1. Such experiments need not be on a large scale. jf 

twentieth part ie acre of root crop, one quarter of an ae . 
corn or grass, will answer fairly any simple question that 1s ie 
it by the application of a manure. A larger extent wre ol 
involves a fatal difference of treatment in the several parts 0 ts the 
unless the plots be small enough to be treated virtually togemer, OY 
results will not be capable of comparison. + of what 

2. These experiments ought to be conducted on 80 ‘rain ‘ 

may be called an indifferent character —level, fairly 
uniform as to depth, and without any marked character e should 
position or texture. It should be neither stiff nor Tights Woo 
it be too rich, for as the distinctive effect of different 1 alae 
appear in the case of a man already fully fed, so py on ail 
effect, or indeed any effect a 
already full of all that plants require. ode 

3. The result of the depends on the 
in which it is conducted. As to time :—Expermen fact of slow) 
on grass lands on which it is proposed to try the ¢ pe : 
dissolving fertilizers should be done in 
salts may be applied in autumn, if on land po . ug to 
N on the other hand, hich the sil 
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ws through it, must not be applied till spring. It is thus plain 
‘iat a comparison of ammonia salts with nitrates sown together in 
sutamn vill give very different results from a similar comparison 
nude in spring time. As to mode:—Care must be taken to ensure 
the uniform distribution of the fertilizers. Concentrated manures 
should be mixed with at least three times their bulk of some harm- 
ls diluent. The broadcast manure distributor should be employed 
ensure their uniform application to grass or corn, or they we 
besown by hand over the drilled fields for roots before the ploug 
erers the dung in the drills by splitting the intervening ndgelets. 

4A careful record must be kept of the composition of the 
manures employed, of the character of the soil, and of its past agri- 
ciltural history, in order that the result may be read in the light of 
the information thus preserved. 

). It is of the greatest importance that the experiment be 
devised so as to reply to a very simple question. If complicated 
mixtures of manures be used, the result cannot be attributed to its 
proper cause with any certainty. Let the experiment be devised so 
i8 to be sure that it shall answer “ yes” or “ no,” as to the effect of 
asingle ingredient. 

6. The experiments, moreover, must have regard to the fitness 
of the soil and climate to the plant which is employed to test the 
manures by. It is as useless to try the effect of manures on Indian 
om in Scotland as it would be to test them by means of mangel 
wurzel in Sweden. -So also the soil should be fitted to the habits of 
the plant. The lupine fails on land with a hard, cold subsoil, not 
because the food it requires is not present, but because its deep tap- 
toot requires a subsoil in which it can extend. 

7. In reading the results of experiments, regard must be had to 

character of the season, wet or dry, early or late, cold or warm. 

extreme diligence should be used in noting all the successive 
gama of the crop under variations of weather throughout the 


wai wt the operator must not only have unbounded. patience— 
Matz long and putting his question frequently before he satisfies 
ar he has got the answer—but he must have both pluck 
basket ‘denial enough to throw his results into the waste-paper 
if wits rather than mislead his brother farmers by the publication 
On tisfactory conclusions. 
careful ieee subject Professor Buckman has pointed out that 
aie te : ation by the farmer of the varying natural conditions 
h the ordinary rules of farm practice are carried out, will 
provided a8 much as can be learned from well-defined experiment, 
tbttine) vcctul record be kept of the field-results which are 
cla under the varying circumstances of early or late farming, 
warm, wet or dry air and-soil, and even deep or shallow 
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tillage and sced bed, all of which may have been im : 
by the character of the year. posed upon bin 


Lhe list of recently introduced agricultural plants, on which Ih ; 
Buckman comments in the columns of the ‘ Agricultural Gaze’ 
includes the following :—Schrocder’s Brome grass, a coarse specie At Cru 
of a coarse genus, which is not likely, except under sewage irricatioa (Sans 
and excessive consequent succulence of growth, to be of much gery Angle, 
to English agriculture: Anthyllis vulneraria, or Lady's fingers Angle, 
common English wild plant, whose hairiness and diyness are gil \ 
to be diminished or to disappear under cultivation, go that ip stated 
certain circumstances it becomes a useful forage plant: Symphytum telese 
asperrimum, the prickly comfrey, yielding a large bulk of fom obser 


useful as cow-food, which, however, requires to be cut often while 
young, as it soon becomes too rough and unmanageable: and the 
cattle gourds or melons, which furnish in hot summers a grat He ¢ 
quantity of somewhat insipid and watery flesh, also good for cow-food. a iis 
Among other subjects less within the scope of this “ Chronicle,” 
to which the attention of agriculturists has been directed dung =e 
the past quarter, are the need of central chambers of Agriculture woe 
through which attention to class interests can be urged upo 
Government ; the necessity of altered arrangements for the supply 
of animal food to consumers—an extension of the dead-meat market 
at the expense of the existing live-cattle markets, in London and im 
other large inland towns; and the existence of considerable dis 
satisfaction in many country districts with the rate of payment for 
farm-labour. No doubt this will gradually rise, and it is very desimble 
that it should. The rapid draught which is being made upon the 
number of the labouring class in rural districts by other better-paid 
occupations tends inevitably to this result. And the greater neal 
of labouring men which exists in agriculture, with every extensia 
of the meat manufacture now stimulated so much by market pres, 
acts in the same direction. Ter | 


II. ASTRONOMY. 
(Including the Proceedings of the Royal Astronomical Sociey) 


Mr. W. L. Dickinson has read a paper before the 
Philosophical Society of Manchester, containing the results ” ag 
lations relative to the Eclipse of the Sun, and to two Ona , a 
the star Aldebaran by the visible this year. The 
have been made for the Observatory of Robert W agony: yn 0 , 
F.R.A.S., Crumpsall, near Manchester, Lat. 59 30 nations 
Long. 0° 8’ 56” 16 W. The elements used in the comp vari 


have been obtained from the ‘Nautical Almanack. The 
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alipse of the sun, October 8 1865, is partly visible at the 
(jservatory, and 

Begins 4h. 19m. 39s. 

At Crampsall the Sun will set at Sh, 27m. Magnitude of the eclipse 
‘Sun's diameter = 1), 0-480. 
Angle, from North Pole, of first contact, 43° 
Angle, from Vertex, of first contact, 76° 

At the same meeting of this Society, Mr. Brothers, F.IAS., 

sited that, while observing the Moon with lus five-inch achromatic 
telescope, at about eight o'clock on the evening of March 25, he 
ibserved a small dark body cross the dise diagonally, from left to right, 
alittle below the spot Copernicus. The motion was very rapid, and 
smilar to the passage of a luminous metcor across the field of view. 
He conceived it might be a meteoric body passing through space at 
idstance considerably beyond the limits of the earth’s atmosphere. 


_ Mr, Daubrée has given to the Academy of Sciences a continua- 
tion of his “Synthetical Researches relative to Meteorites.’”’ In this 
jatt he shows that the siliceous constituents of meteorites are, for 
the most part, basic silicates, differing from the silicates constituting 
the superficial crust of the earth, but closely resembling the eruptive 
woeks. He supposes the masses to have been formed originally at a very 
ligh temperature, but for several reasons believes that they have crys- 
at a lower temperature than in his own experiments to re- 
= them. He supposes also that the fragments which reach our 
ee been detached from much larger masses, probably at a far 
= _— oftime. Butalthough long circulating in space, it is only 
noes *y reach our atmosphere that they suddenly become incan- 
ut, by which their exterior becomes vitrified, while the interior 
— unchanged. The interior, therefore, represents the state of 
mss as It circulated in space. It is clear, however, that oxygen 
a a yed an Important part in the formation of meteoric stones, 
tie author also thinks in the formation of all planetary bodies. 


Mean time at Greenwich. 


Towards the west-for direct image. 


part of M. Daubrée’s 
‘ior s paper is very long, and we have only 
“ per the principal point. The memoir is a valuable contnbu- 
n to chemical geology. 


Pr 
OCEEDINGS OF THE AsTRONOMICAL SOCIETY. 


the Rev. R. Main, Director of the Radcliffe Obser- 
ay » Prof. F. Kaiser, Director of the Observatory at 
acount 6 Presented to the Royal Astronomical Society a brief 

e Astron investigations of Airy’s double-image micrometer. 
yi omer Royal himself has given a complete theory and 


Stiption of this micrometer. From that theory and description 


& 

4 
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it appears that, with the double-image micrometer, erro 

be feared arising from the following sources :--(1), Perla 
errors of the micrometer screw; (2), Variability in the mutyl 


- distance of the threads of that screw ; (3), Distortion of the image 


The periodical errors of the screw may be very different at small 


differences in the readings of the micrometer-head, and require ~ 
_ therefore a particular inquiry. The errors arising from the sounss 


(2) and (3) do not compensate themselves in brief periods, and 
their common amount may be determined by the same inquiry. 

In the micrometer as made by Simms one half-lens is quite fixed 
while only the other can be moved by the micrometer-screw. This 
construction makes it impossible to eliminate the periodical errors of 
the screw at the measurements themselves. If the fixed half-Jas 
could only be moved so much as the amount of one revolution of 
the micrometer-screw, we could hereby (according to Bessel 
theory) eliminate at each measurement the periodical errors of the 
screw, and this would be a great gain. If the fixed half-lens could 
be moved as much as the movable one, the measurements coull 
be extended to angles twice as large as can now be measured with 
the micrometer. Then it would, however, be shown together, with 
relation to the fixed lenses. By this modification the price of the 
instrument would certainly be considerably raised, but 1% would be 
well worth the extra expense. | ey 

After a long and elaborate investigation of the various eros 
and methods of eliminating their influence on the final result 
Prof. Kaiser arrives at the conclusion that the Astronomer Roy 
has, by the invention of his double-image micrometer, rendered m 
important service to astronomy. Indeed, he doubts whether, beside 
the heliometer, a second double-image micrometer exists by W ‘ 
measurements can be effected so accurately as by Airys eo 
That instrument requires, however, a very rigorous and be 
inquiry, in order to give it the accuracy of which 1t 1s cap 
and it demands also great prudence in the use of 1t. it is 

A micrometer like Airy’s can only render its services © ! 


adapted to a large and precious refractor. The price. of the 


micrometer would, even if it were doubled, still ed 
insignificant in comparison with that of the refractor. “nt ci 
it would appear very desirable to give to the micrometer t ia 
complicated construction above alluded to, even if its pnd 
thereby considerably increased. 

Rey. T. W. Webb has given a further notice of te 
nebula in Orion. A comparison of the various represenh od 
the great nebula in Orion, which have been given for 4 Pt our 
many years, seems to lead inevitably to the conclusion 
knowledge of its real aspect is still far from complete. 
Huggins’s most important discovery of its true constitution 
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fp idea of change more conceivable, it must be admitted that any — 
iientions of form or brightness which may have been in progress 
aye the employment of the telescope are so masked by discre- 

viog of declination as to preclude the possibility of drawing any 
filly satisfactory conclusion. | 

It would be superfluous to refer to the variations which are 
» vl known to arise from diversity of weather, instruments, 
eyes, and pencils, and e=pecially from the unwarrantable carcless- 
ws of engravers: it only remains to be considered whether these 
we the sole causes of the striking differences by which we are 
confronted, or whether, after making due allowance for all these 
gues of error, there may yet be a residuum of actual change. 
No other means of investigating this poimt seem so promising 
isthe multiplication of designs by different observers, in different 
dimates, and with different optical means. From such an accumu- 
lion of testimony we might hope to deduce a much closer 
approxmation to the truth. | 

The sketch, of which a copy was shown to the meeting, was 
commenced in December, 1863, and continued with many interrup- 
tons till the present season. . 

ln this attempt to show some part of what may be visible in a 
certain circumscribed portion of the nebulosity, with an achromatic 
of5} inches aperture and an eye of average capacity, the object has 

nto represent the general arrangement of the luminous haze; 
ail the few stars contained in the sketch are inserted merely for 
“gee of more convenient identification and reference. 
‘ Bs author stated that he had the less hesitation in bringing 
Ks — particulars, as he had the pleasure of knowing that 
rift and the “lake” or opening, had been 
Fara confirmed by Mr. Knott with his beautiful 73-inch 
vrsass; and it was therefore believed there would be little 


ae Be the part of any adequately provided observer in veri- 


Esq., has given an interesting account of the 
Sed tonating Meteor. Shooting-stars, it is well known, 
rad ee observed on certain nights of the year, that 
on end of the last century, the term meteorode was 
ted that “tg to the night of the 10th of August. It 1s 
x of th ge meteors also make their appearance on fixed 
rity ag year, although not with the same frequency or regu- 
On the vy constant star-showers. 
about ¢ Wer st of November, 1865, at 6h. 5m., G. M. T., a meteor 
t apparent iin as bright as Venus is at its brightest, and having 
la Roe, near sara of 8' or 10', was observed by Mr. Warren De 
Ar? anford. The meteor rose from the eastern horizon, 


Mg su 
VOL, rr at first, like a comet, by a peerere halo 
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~ observed by Mr. Penrose, between the disappearance 0 
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of light, reminding an observer of the sviiecdl ight in j 

but rapidly rising and becoming brighter, When an dint 
about 40° due east, the meteor emerged like a fireball from a roman 
candle, of a blue colour, about a quarter of the apparent diameter 


the full Moon in width, and drawing after it a trail of reddish. 


coloured sparks, 23° or 3° in length ; as it passed overhead the out 


terse. and falling behind of the matter forming the train became 


stinctly visible. At Wimbledon, near London, where the metar 
was seen by Mr. F'. C. Penrose, it vanished suddenly, or at any 
rate very rapidly, about 8° N.W. ofa Lyre. It traversed the enti 
length of the valley of the Thames—a distance of seventy-fr 
miles—from forty-one miles above the Nore to twenty-seven mils 
above the earth's surface in the neighbourhood of Henley-on-Thames 
On the average of four separate accounts, estimated by different 
observers between four and ten seconds, the time taken by the meteor 


— to travel the entire distance, about seventy-five miles, was six seconds 


and a half. On this estimate the velocity of the meteor relatively to 
the earth’s surface was about eleven miles per second. The direction 
of the actual position of the meteor’s flight was from a point in the 
neighbourhood of the constellation Taurus, between Taurus and the 
head of Cetus. 

The distance of the meteor at the moment of its disappearano 
from Wimbledon, collectively determined from these ‘accounls, 8 
about thirty-six miles. At Wimbledon, Mr. F. C. Penrose heard a out 


- report, like that of a cannon fired off at the distance of some miles 


distinct enough to be heard very plainly by one other persons 
Wimbledon, about two minutes and twenty seconds after the mete 
disappeared. Sound, with its ordinary velocity of 1,090 feet pet 
second in common air, would take two minutes and wai 
seconds to travel the entire distance of thirty-six miles ee 
point of the disappearance of the meteor to Wimbledon. Oo “4 
ing, as before, the difficulty of fixing the exact position 
apparent path of the meteor, and hence the approximate na te 
the real path concluded from the independent statement 9 psa 
observers, the agreement of the calculated time with 
5 f the meteot 
and the occurrence of the sound, must be regarded as a near con 
cidence. There can be little doubt from this irene i 
the nature of the sound, the great apparent brightness 0 iw 
ball, and from its near to the earth-—that this 
really a detonating fire-ball. ‘ation 
meteors are described in the British 
Reports as having taken place in England during the the Dis 
very nearly on the same date of the year as the meteor 0 | 
of November, 1865. — the 19th-2lst 
The epochs of the 9th—11th of February, and 
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of November are, therefore, dates deserving special attention, 
with a view of determining for the future the directions of . 
ictonating meteors, and partly as showing, by their frequent 
tum within very narrow limits of time about these dates, that 
sinditie meteors, like the acknowledged star-showers of August and 
November, revolved in fixed orbits round the Sun. 


In a note on the spectrum of the variable star 2 Orionis, 
Huggins, F.RS., and W. A. Miller, M.D., LL.D., F.R.S., men- 
tined an important change which has been recently observed in the 

ofthis star. « Orionis is a variable star of great irregularity, 
both of period and of extent of change of brightness. These ob- 
rvers have recently found that the group of lines, and “shading . 
wif of fine lines,” terminated at its more refrangible end by the © 
drong line No. 1069°5 in their diagram;is not at present visible 
in the spectrum of the star. The absence of this group 1s of great 
interest in connection with the variability of the star's light, 
especially as the time of disappearance of this group coincides with 
the - of the maximum brilliancy of the star. 

; Baxendell, whose successful prosecution of this branch of 
ittonomy is so well known, mentioning this star, says:—“ The 
Tarable a Orionis is irregular both in the extent of its variation 
aud the duration of its period. I have often thought its light was 
tt times variable in colour as well as intensity, being sometimes 
perceptibly more ruddy than at others.” | 

€ variation in colour, so well described by Mr. Baxendell, 
corresponds exactly to the change in colour of the star which would 
2 ar page by the absence or presence of the group of lines 
Hp oo above, since the position of this group in the spectrum 

ut the boundary of the “ orange” towards the “ yellow.” 


The Astronomer Royal read an im 
‘ ya portant and interesting r 
a supposed possible Effect of Friction in the Tides. in 
Apparent Acceleration of the Moon’s Mean Motion 
Vanes . in reference to a communication to the Institute of 
parent y : Delaunay, in which he explains a portion of the 
ined Aon eration of the Moon as possibly due to a real retarda- 
re rotation of the earth, and conceives that such retardation 


possibly arise from friction in the tidal movement of the waters. 


In 
Suggesting this explanation, he Jays down as fundamental 


two following :—First, that if the solid globe of the 
in Pettey with water, there would be high water under the 
the effect of ree as the only tide-producing body); secondly, that 
than the ction would be to make the semi-diurnal tides later 
fe ould be if there were no friction. 
Applicable meal of the tides is, necessarily, very imperfectly — 
{0 the real motion of the waters, under all their com- 
2n2 
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at 


— meal formed by grinding the corn. It is not doubted that this 
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plicated circumstances of unsymmetrical boundaries, varying depths 
and unknown laws of friction. Stilk attempts have been made 
different hypotheses admitting of mathematical treatment, by which 
the different points of M. Delaunay’s theory may be tested, 

Newton, Laplace, and Airy agree in this, that there will be lop 
water under the Moon. In a subsequent part of the ‘ Principia’ 
Newton thinks that the high water would in some measure follyy 
the Moon’s place. 


Airy shows that the effect of friction is to accelerate the time ¢ 
each individual tide. 

It is a result of this friction that the velocity of the earth’s rot 
tion is not affected. 

It is a further result of this friction, and the consequent 
disturbance of the form of the waters, that the Moon's motion 
is affected ; her orbit is made to become large, and her motion a 
longitude is retarded. The phase of low water (and consequently 
of the tide) is accelerated by the friction. Amongst the conclusions 
arrived at in this elaborate memoir are the following :—The friction 
of the tides does not tend at any instant either to accelerate or to 
retard the rotation of the solid globe. The friction of the tide 
produces a retardation of the Moon’s mean longitude. ti 

It would seem probable that the reaction of these forees will n 
some way produce a retarding effect on the earth’s rotation. Ther 
are other instances in the lunar theory in which the Moon's action 
on the equatorial protuberance of the earth is accompanied 7 
action of that protuberance on the Moon, both producing we 
recognized effects. But in a case like this before us, where the va 
existence of the force depends on friction, and consequent 7 : 
ance of the law of vis viva, the author does not profess himse % p 
to follow out all the consequences. It will probably be difficult _ 
what is the effect of friction in more complicated cases. pose 
for instance (as a specimen of a large class), a tide-mill ae 
corn. The water which has been allowed to rise with the ri 
tide is not allowed to fall with the falling tide, but, - ag 
is allowed to fall, thereby doing work and producing heat | a 


it 8 
is the representative of vis viva, lost somewhere, but an 
Jost in the rotation of the earth, or in the revolution 0 
Prof. Airy is quite unable to say. 


In an addendum, dated April 5, the Astronomer Royal ps oo 


has at length discovered two terms which appear to exercise * 


effect on the rotation of the earth. By a process of mathems 
reasoning, he proves that there is a constant accelerat 


~ as following the Moon’s apparent diurnal course. As this’ As the 


to the direction of the earth’s rotation, it follows oe 
action of the Moon there is a constant retarding. rs 
rotation of the water, and therefore (by virtue of the irie 
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them) a constant retarding force on the rotation of the earth’s 

The author concludes by saying :—“ I am very happy to give 
ny entire assent to the general views of M. Delaunay on the 
aistence of one real cause for the retardation of the earth’s rotation.” 


¢.G. Talmage, Esq., gives an account of a probable observation 
of Biela’s comet. He states that while sweeping for Biela’s comet, 
on the 4th of November last, he came upon a nebulous object which 
is thought very likely to have been the comet. rom brief oppor- 
tunities afforded to Mr. Barber and Mr. Hind, it is very probable 
tat Mr. Talmage’s object was really nucleus L of this comet. 
Unfortunately the weather was too unfavourable to allow of sub- 
sequent observations. 


Mr. Huggins, F.R.S., has contributed an interesting paper on 
“The Bright Granules of the Solar Surface,” to which we shall 
‘Teer in our next number. 


II, BOTANY AND VEGETABLE PHYSIOLOGY. 


Russia.—The ‘Bulletin of the Imperial Society of Naturalists 
tt Moscow, vol. xxxviii., No. 8, 1865, contains fourteen short 
totanical papers, morphological, anatomical, and physiological, by 
Paul Reinsch, with two plates of microscopic drawings delineated 
fm nature, which are very valuable contributions to science. As 
the plants which have furnished the illustrations are familiar and 
tly obtained, the observations of M. Reinsch may be readily 
Yeniied. Four of these papers are devoted to the subject of 
vegetable cyclosis, or the motion of the protoplasmic currents in ~- 
be individual cell. The plants and the parts in which M. Reinsch 
lag obgerved cyclosis, and which have furnished the beautiful illus- 
trations of the first plate, are—1. The cilia on the leaves of 
h iprgeed tectorum ; 2. The youngest developing cells in the 
* : of Nitella syncarpa; 3. The individual cells of the root 
Cu ny of Hydrocharis morsus rana; 4. The cells of 
me um lunwa. M. Reinsch describes three kinds of cyclosis, 

He totatory movement which is confined to one portion of the 


~" the circulatory movement, where the proto-plasmie current — 


a the entire circumference of the cell; and the rotato-_ 
The se poe 1s a combination of the two preceding movements. 
tccelors of motion in the cells, or parts of cells, is variable, bemg 
‘retarded by a rise or a fall of temperature. The 
reproduct; ‘ these papers consist of interesting articles “On the 
Bry by axillary buds ;” “On the Infusoria-in the 
;” “'’he development of the Stellate cell the 
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ith of the Cyperacee ;’ “ Acrosynearpia in Brywm 
an abnormal of the “Th 
antheridia of Nitella syncarpa ;” “The reproduction of Tetraspora 
lubrica,” of a new species of Stawrastrwm, and also of thoy 
familiar Desmids, Huastrum margaritiferum, Ehten., and Coon. 
ruum cylindricum, Ralfs.; and, lastly, a paper on the developmeat 
of the spores of Scapania nemorosa, Nees. 


France.—The Influence of Light on Plants —The Parisian 


_ Academy of Sciences have received a highly interesting communic- 


tion from M. Duchartre on certain well-known plants, which, too 
weak to support themselves, tend to twine around the nearest 
objects. They generally do this from left to right, that is, inversely 
to the motion of the sun, but some species turn in the contrary 
direction, and it is impossible to make either the one or the othe 
change its direction. Palm, Von Mohl, Dutrochet, and latterly 
Darwin, have successively expressed the opinion that light was the 
cause of this tendency; but further experiments being wanting to 
confirm this theory, M. Duchartre, who had discovered that the 
Chinese yam could live a long while in the dark, resolved to try the 


effect of absence of light upon it. At the end of May last ke 


ayn one in a pot, and as soon as it showed its stem above growl 
e took it down to a cellar, where it remained in complete darknes 
until the 2nd of August following. The stem, in the course a 
seven weeks, grew to the length of a metre and a half. It lookti 
withered and whitish, but was upon the whole strong and even 

and perfectly straight, showing nowhere a tendency to twine itl 
round the stick which had been placed there for its _ 
Another yam was planted nearly a month later, and left exposed 

daylight until it had twined itself twice round its stick. It was 


then taken and placed in the cellar, where its stem, still obeying ts 


natural tendency, went round once more, but 1n-& more vei 


direction than before; after which it grew straight up along i 


pole, to which it was fastened as it grew. It was now agall a 
up into the garden, where it immediately began to twine! 
again, making five close turns; and when it was once a ine 
down into the cellar it continued its growth again in a straig! 


and so on, according as it was alternately mm the light or m 


dark. The same phenomenon was observed, not only . the oe 
Dioscorea Batatas, but also in the Mandevillea suaveo soon oo 
the other hand, the bean and the Ipomea purpurea con 


twine round their supports in the dark.” 


866, 
In the ‘ Bibliotheque Universelle’ of the 25th of March by 
there is a “ Note on some new facts in Botanical Geogr”. 


Edmond Boissier, from which we learn that there are 


* *Galignani’s Messenger. 
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congeners inhabit very distant regions, which have 
aly in Europe Asia Minor, and which may 
le truly regarded as disjointed species. ‘The first is the Droscorea 
Pyrenaica, Bub, found by M. Bubani, an Italian a = the 
ws, The genus Dioscorea is very numerous in the tropics, 
sample, the Dioscorea villosa, L., in the Uni , and the 
Sane Batatas in Japan. No European species was known 
util this one was found in the Pyrenees by M. Bubani. 

Another curious fact is the discovery by M. Kotschy of a 
Pelargonium in the Taurus mountains in Cilicia, the same plant 
having been ones ae along the whole chain from 
Pamphylia to Armenia. e Pelargoniums, which include the so- 

Geraniums of our conservatories, were supposed to be exclu- 
oe to the Southern hemisphere, most of the species 
inhabiting the Cape of Good Hope, and a few Australia. 

The third loos masdleaidl by M. Boissier is that of a Pilostyles, 
plant grows in great abundance upon 
of a leguminous plant, described as an Adesmia, and which Bolero 
collected in Chili, This plant has no root, stem, or leaves, its 
lower is campanulate, about two lines in diameter, and sessile upon 
the bark of the Adesmia, the epidermis of which it tears during its 
development. It belongs to the family Rhizanthee, and is, in fact, 
minature representative of the gigantic Rafflesia Arnoldi of 
Sumatra, Another species-of the same genus was discovered by the 
naturalist Pohl growmg upon the branches of a Bauhinia in the 
forests of Brazil, . Boissier, in examining a fascicle of dried 
mye brought by M. Haussknecht from the mountains of the east 
a Minor, found the branches of a spiny Astragalus covered 

a Pilostyles, which on examination he determined to be a new 
Boissier calls: it the Pélostyles Haussknechtii, and it 
which: a hitherto known only from South America, and of 

singularly enough, all the species are parasitic on leguminous 
mule plant has yles 1s a dicecious and so far only the 
mal n found, the female flower remaining still to be 


It would be easy to enlarge this list of disjointed species—that 


the isolated in botanical regions far distant from 


known 
adhe there is in the floras of Southern Europe only 
Species of these 


Countries | 
continents. “If, however,” as M. Boissier 


lem consider that, in the Tertiary period, the myrtles and 
in Central Europe, we get a of an 
» being led to assume—as has been so well shown by 


family or genus. Take, for instance, the well- — 


and a single laurel, whilst numerous genera and ~ 
shrubs inhabit the tropical “and—sub-tropical ~ 
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M. Alphonse De Candolle in his ‘Géographie Botanique’—that specie 
are of different antiquities, and to hope that as our knowledge of the 
floras of preceding geological epochs becomes more complete, it vill 
a. degrees make us better understand the present distribution ¢ 
nts.” 
. It appears that M. Reveil, recently deceased, sent for cop. 
petition to the French Academy an essay “ On the Action of Poisons 
on Plants.” According to his observations, not only mineral lat 
organic acids, as citric and tartaric acids, in dilute solution, wil 
cause the death of the plant which absorbs them. It is the ame 
with several saline solutions and mixtures much diluted with aleohel 
and ether, which may be absorbed with impunity by animals. The 
committee to whom this paper was submitted, have marked thei 
appreciation by the award of an honourable mention. 


ScoTLanD.— Vegetable Nosology.—This important but littl 
understood part of Botany is attracting some attention. At the 
meeting of the Botanical Society of Edinburgh, Dr. Lauder Lindsy 
real a paper “On the Diseases of Plants in connection with 
Epidemics in Man and Animals.” The ‘ Lancet’ of the 14th of 
April also contains an abstract of Dr. Salishury’s views and expei 
ments on the Cryptogamic origin of disease. The fangoid ongn 
of disease is no new opinion. Eight years ago, the late br, 
Mitchell, of Philadelphia, published a pamphlet on this subject, 
which was very favourably received. The prevalence of certup 
diseases amongst plants, produced by microscopic fungi, and at the 
same time of certain infectious diseases amongst animals, was know 
even in the middle ages. The course which investigation Ds 
recently taken on this subject will doubtless lead to discover ¢ 

eat value. 


At the same mecting Dr. McNab contributed a paper “On the 


Development of Leaves.” He reduces them in all their varicties o 


lea 
fourm to seven types—1. Basiftizal, or leaves with the Jealt 
developing first at the base; 2. Basipetal, the leaflets developing 


first at the apex; 3. The Cyclical type—leaflets developing rvs 


developing first, and those of the apex and base last ; 0. 4° 


Simultaneous type—all the leaflets developing together 6. 
Ternate Thalictrum, Aquilegia, We. ; 1. 
type. Dr. McNab thinks that both simple and — degree 0 
belong to these types, the difference being merely one 0 
development and not of type. 
We append to of Dr. McNab 
sytioptical table of the types of nervation of leaves ‘tinge 
‘Physiotypia Plantarum Austriacanum’ of 
and Pokorny, a work recently published by the Aus * 
ment, as likely to prove interesting to English botanists. 
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L—Forms of Nervation, with a single Primary Nerve. 

1, Nervatio Camptodroma. Bowed or inflected nervation. a. 
Dictyodroma—netted ; ex. Willow. 0b. Brochidodroma— 
looped; ex. Circaa. ¢. Veree—True ; ex. Khamnus. 

2, Nervatio C odroma. Marginate nervation. a. Sim- 
plices—simple ; ex. Fagus, Castanea. 0b. Compositee— 
compound ; ex. Polemontum ceeruleum. 

3. Nervatio Hyphodroma. Concealed nervation ; ex. Conifere. 


I1.—Forms of Nervation, with several Primary Nerves. 


4, Nervatio Parallelodroma. Parallel nervation ; ex. Grasses. 

5, Nervatio Campylodroma. Curved nervation ; ex. Musacez. 

6, Nervatio Acrodroma. Convergent nervation. a. Perfecta ; 
ex. Convallaria. b. Imperfecta; ex. Arnica. 

7. Nervatio Actinidroma. Ladiated nervation. a. Reteformis 
—netted; ex. Nepeta. b. Imperfecta—impertfect; ex. 
Urtice. c. Marginales—marginated ; ex. Acer. 


March 8.—The Botanical Society of Edinburgh were pre- 
wited by Dr. Carrington with specimens of Scupania Dartlingii, 
Nees, a species of Hepaticee new to Britain. May 10.—Captain 
M. Norman, R.N., Madeira, read before this Society a paper “On 


the Effect produced on the Operator by the Poisoning of Plants in a 


Herbarium.” In consequence of using an alcoholic solution of 
camphor and corrosive sublimate in poisoning his Madeira plants, 
Captain Norman had suffered twice from severe salivation. It 
ippears that the plants were kept in a room much frequented by 
him, and being thus under the influence of a mercurialized atmo- 
sphere, he had suffered in the way he described. In the conver- 
‘ition which ensued after the reading of this paper, it was stated 
; pane of the operators, engaged in poisoning plants for the 
28 um of the University of Edinburgh, had experienced any 
ao Mr. Gilbert Stuart said that he had slept six 
- yp a room where poisoned plants were kept, and had not felt 
consequences. ‘I'he only inference that could be deduced 
sin rag facts was that Captain Norman, and probably others 
mercury, organized, are peculiarly susceptible to the effects of 


pach Th manufacture of white paper from wood is now 
at the Manayunk wood-pulp works, Pennsylvania, 
ays 3 he wood used is that of the Liriodendron tulipifera, 
mace and the Abies Canadensis, Michx, or Hemlock 
cut into chi Is — to the works as ordinary cord wood, and 1s 
attached re y means of two immense machines, having cutters 

rotatory discs. capable of cutting from thirty to forty 
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cords of wood in twenty-four hours. These chips are conveyed in 
wagons to the boiling-house, and placed in beilae, where the 
reduction to pulp is effected. The pulp thus reduced is then gp. 
veyed to pulp-engines, is-worked in these engines, and run through 
cleaning machines. From the cleaning machines the pulp is taken 
to the bleaching-house. After having been bleached It is then 
ready to be made into paper—in the same way as any other yulp 
Excellent white printing paper very good for newspapers, and ats 
price of three cents per pound less than is charged for the same 
quality of paper made from rags, is manufactured from this pul 
by Martin Nixon, at the Flat-rock paper-mills, adjacent to the pulp 


works. The wood-pulp must, however, be mixed with about twenty 


per cent. of straw-pulp, this mixture improving the quality of the 
paper. These works have been so successful, that the price of 
paper for newspapers has declined three cents per pound since they 
have been in operation. This is a very great step in od ge 
of those arts which contribute so greatly to our comfort ani 
civilization. | 
EneLanp.—At the meeting of the Royal Horticultural Soaty, 
held on the Ist of May, at South Kensington, Mr. W. G. Smith 


_ exhibited a fine specimen of Morechella crassipes, Kromb., a specs 


entirely new to Britain. ‘This plant is admirably figured by 
Klotzsch in Krombholz’s magnificent work on ‘Fungi. It ws 
found in red soil by Miss L. E. Lott, at King’s Kerswell, new 
Newton Abbot, Devonshire, at the end of April last. 


Osrruary Norice.—English science has sustained a severe loss 
in the death of Dr. W. Harvey, F.R.S. and LS, Professor of 
Botany in Trinity College, Dublin, and well-known by his valuable 
works on ‘ Algze,’ and on the ‘ Botany of South Africa.’ Dr. oe 
died on the 15th of May, of phthisis, at Torquay, whither he 
repaired for the benefit of his health. | 


— 


IV. CHEMISTRY. 
(Including the Proceedings of the Chemical Society.) 


_ Bor few additions of general and popular interest have been me 
to the knowledge of chemical science since our last publication. 


Baudrimont has made some curious experiments i 
Allotropism of oxygen. It is well known that when hydro ad 
acid reacts on binoxide of barium, binoxide of hydrogen cy of 
duced, while by the action of the same acid on ee He 
manganese chlorine is set free. It seems clear, then, that chlo! 


has more affinity for barium than for the oxygen that perox 
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ip barium ; while the contrary is the case with the ma 3 
the oxygen Which peroxidizes it. This may be samamaaiheh be 
fling a bottle with chlorine and introducing some 
oxide of barium mixed with a little water. An active efferves- 
snes ensues, and after a time the chlorine will be found 
7 , | und to have 
disappeared, its place being taken by oxygen, which, however, will 
not affect ozone paper. Another difference between the two 
neallic peroxides is also mentioned. Sulphovinic acid when 
heated with binoxide of manganese yields aldehyde; but whe | 
heated with bincxide of barium it yields oxygen olefiant eth 4 
ind sulphurous acid. Binoxide of hydrogen prepared trom bi de 
of barium is decom by binoxide of manganese. M Bandri- 
nont states that he has succeeded in preparing binoxide of h rw ; 
from binoxide of manganese, which is decomposed b bine: * re 
larum, And further, the two oxygenated th 
iiferent sources when brought together mutually dest a 
other. The author also states that when ox satel aint) a 
mitted to the action of the battery, equal vanes f ‘er eee 
oxygen are obtained, showing that the binoxide ‘of h iraae 2 
m to the water. M. 
may exist in two allotropic modifi- 
ie P as we have seen, two 
whe it is present in distinct and 
Some new compounds of sulph 
hydro sequisulphide of carbo of the elements. A 
a faint odour of war is a brown amorphous body, 
ales it gives oxalic a oe en this body is boiled with 
on a. chlorine of carbon. By 
solved in bisulphide of carbo 
tisalphi a solution of bromine in 
of ody which appeared to be mono- 
pind perfectly lie it impossible to procure the com- 
chemistry, we may first allude 
. Bence Jones and Dupré of a substance 


resembling quinine 
quinine, that is. ; m all the tissues of the body— 
be hat is, in being precipitable by the same tal | © 


ing 
the property of fluorescence. About the 
has been i 273 of the substance nothing is as yet known or 
nts ¢c. The substance is obtained by first treating 
a dilute acid, then neutralizing the acid 
substance with eth age and subsequently extracting the fluorescent 
er. Not having as yet obtained the substance in 
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a crystalline form, the discoverers have provisionally named j 
Animal Quinoidine. It deserves to be mentioned that the experi- 
ments undertaken in the course of this research showed the extreme 
delicacy of the fluorescence test for quinine itself. The author 


found that a grain of quinine dissolved in one million eight hundred . 
parts of water showed the blue fluorescence distinctly in twenty 
grains of the solution. For further information on this y fh 
interesting matter, we may refer the reader to Dr. Jones’s lecture’ ch 
M. Berthelot’s continued researches on Acetylene have led him ag 
to the important discovery that at high temperatures various hyi- li 
carbons will combine with each other, and with hydrogen to fom th 
higher carbides of hydrogen; and have also suggested to hima a 
new theory. of the origin of petroleum. Daubrée has nN 


that the alkaline metals may exist in the free state in the centre of 
the earth. Carbonic acid, M. Berthelot states, is everywhere 
infiltrated in the crust of the earth, and may come in contact with 
the alkaline metals at very high temperatures. In this wy 
acetylides would be formed. The same acetylides, he states, would 
also be formed by the contact of alkaline metals with earthy 
carbonates below even a dull red heat. By the action of steam the 
alkaline acetylides so produced would set free acetylene, and this 
body being unable to exist under the conditions in which it must 
be placed, we obtain instead the products of its condensation, bois 
allied to petroleum and bitumen.t This view of the formation o 


the natural carbides of hydrogen, by purely mineral reactions, wil 


no doubt attract much attention from chemical geologists. 2 

While speaking of the carbides of hydrogen, we must not om 
to mention the discovery by Mr. Schorlemmer of a new series 
that still unexhausted mine of discovery, coal-tar. These bodies are 
still under investigation, and we shall probably have to refer to them 
on another occasion. 

In analytical and technical chemistry we have observed nothing 
that requires a notice. 


Tn chemical literature a few useful books have appeared. Mr. 


ts of 
H. Spencer, B.A., has published a very useful book, Elemen 
Qualitative Chemical Analysis,’ which is unfortunately disfigured by 


a large number of errata, not all of which are corrected by _ 
table at the beginning of the work. This is a great a ' make 
intended for beginners, who will seldom take the troub Ps or 
the corrections before they commence to use the book. tions by 
useful feature in the work is the explanation of all the rN dias 
equations. It need only be added, that the symbols 10 ser give 
are expressed in the new system of notation, which alone 
the work a value in the estimation of many. 

* «Chemical News, April 27, 1866. 

+ ‘Comptes Rendus,’ Ixii., p. 949: 
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A new edition of Bowman’s ‘Practical Chemistry, edited by 
Wr, Bloxam, has been issued. In this edition the editor has 
mitted the symbols and equations ; but at the same time he has 
wntributed considerably to the practical value of the work by re- 

ing and adding to the analytical part. 

A ‘Report of the Proceedings of the Chemical Department of the 
Highland and Agricultural Society of Scotland, made by the 
chemist to the Society, Dr. Anderson, deserves the attention of 
wricultural chemists. In it Dr. Anderson shows, in opposition to 
Libig, that the manurial value of uric acid is quite equal to that of 
the other nitrogenized ingredients of Peruvian guano. ‘There is also 
avery useful paper “On the Growth of the Bean Plant,” and 
mother “On the Adulteration of Oil-cake.” 


~ ProckEDINGS OF THE CHEMICAL SOCIETY. 


On March 1, Professor Church made a communication “On 
New and Rare Cornish Minerals ;” and Mr. J. A. R. Newlands 
wad a paper, entitled “The Law of Octaves, and the Causes of 
Numerical Relations among the Atomic Weights.” 

Professor Wanklyn described “A New Method of Forming 
Organo-metallic Bodies.” A paper, by Mr. C. Wright, “On the 
Action of Sunlight upon Sensitive Photographic Papers,” was also 
rad. The author has made an extensive series of experiments im 
anler to determine the relative sensitiveness of paper prepared with 
diferent reagents, His practical results are given,in the following 


Paper prepared with Chloride of Silver . . . 1-000 


Chloriodide of Silver . 
Chlorobromide of Silver. €-022 
Bromide of Silver 2°396 
Bromiodide of Silver . 4°060 


On March 25, Dr. Hugo Miiller read a paper “On Hydro- 
 Hosaniline,” When aqueous solutions of a salt of rosaniline 
int of cyanide of potassium are mixed, the red colour of the rosani- 
- sg is destroyed, and a white precipitate of the compound above- 

is formed. The production of this compound affords, the 


author believes, the means of determining the commercial value of - 


Sumples of rosaniline, the crystallization of which, he has found, to 
uo proof of purity. 

‘ € same meeting, Dr. Frankland gave an account of 

mali Waters during the years 1865-66,” founded upon the 

of the 7 monthly analyses. This, with a very useful account 

the Chem: ytical methods adopted, will be found-in the ‘ Journal of 

At Society,’ for June, 1866. 
© next meeting, on April 5, Mr. J. Spiller read a paper 
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“On the Estimation of Phosphorus in Iron and Steel” The 
process usually adopted by analysts is that of Fresenius, which the 
author finds may be considerably curtailed without impairing the 
accuracy of the results. Following Fresenius as far ag the rari 
reduction of the ferric solution by sulphurous acid, Mr, Spiller ds. 
penses with the next step—precipitating the phosphoric acid with 
the remaining ferric oxide by boiling with acetate of ammonia—ayj | 
adds sesquicarbonate of ammonia to the partially reduced solution | 
until the precipitate, at first red, becomes greenish, showing th 
precipitation of some ferrous oxide. The temperature of the solution 
must not exceed 70° or 75° Fah. while this part of the operations 
conducted. The precipitate being collected, is next dissolved in 
hydrochloric acid, and to the warm solution is added in succession 
citric acid, ammonia in excess, and sulphide of ammonium. By this 
means the whole of the iron is precipitated, and may be separated 
by filtration. The filtrate bemg slowly evaporated with full 
exposure to air, and the sulphur deposited removed, the phosphone 
acid may be precipitated in the usual way. 

Professor Wanklyn afterwards read a paper “ On Magnesium,’ 
showing the ordinary magnesium ribbon of commerce to be te 
markably pure, and pointing out the resistance offered by thi 
metal to the action of chlorine, bromine, and iodine. The author 
also showed that magnesium-amalgam decomposes water wih 
greater facility than sodium amalgam. 

Mr. E. T. Chapman then made some observations “On 
Mercury-Ethyl,? and Mr. W. A. Tilden read a paper, entitle 
— Contributions to the History of the Periodides of Orgame 

g.” 

Mr. M‘Leod afterwards exhibited an experiment, showing, 028 
large scale, the formation of acetylene by the incomplete combustion 
of marsh gas.* Mr. M‘Leod employed the form of apparatus 
by Dr. Hofmann to show the combustion of oxygen m hydrogen, 


oxygen (atmospheric air may be employed) m an atmosphere ¢ 
marsh gas,} and causing the products of combustion to rt ie 
ammoniacal solution of cuprous chloride. Mr. M‘Leod then ne a 
the explosive properties of the characteristic red preciplie? 
duced by acetylene in the copper solution, and hitherto 
acetylide of copper, but the exact composition of which has 0 vi 
been made known. The author believes it to contain cuprows 
in combination with the acetylide. Qn the 
Dr. Hofmann subsequently made some observations 
Synthesis of Guanidine.” 


* «Journal of Science’ for April, p. 266. 


+ The apparatus will be found described in the 
Society’ for May, 1866. 
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On April 19, Professor G. C. Foster delivered a lecture “On 
he Thermal Phenomena accompanying Chemical Action ;” and 

pers “On Picric and Oxypicric Ethers ” were communicated by 
Stenhouse and H. Miiller. | 
On May 3, Dr. J. H. Gladstone read some notes “On Pyro- 
phosphodiamie Acid;” and Mr. Kk. Warington, junior, gave an 
veount of his “ Researches on the Phosphates of Calcium, and 
pn the Solubility of Tricalcic Phosphate.” ‘he latter showed 
that the solubility of the Tricalcic Phosphate was much greater in 
water containing chloride of ammonium, or saturated with carbonic 
acid, than in pure water. 

At the meeting on May 17, several papers were read, of which 
we can only give the titles :—“On the Production of Acetic and 
Propionic Acids from Amylic Alcohol,” by Mr. EK. T. Chapman ; 
“On the Oxidation of Ethylamine,” by Professor Wanklyn and Mr. 
E.T. Chapman; “On the Action of Acids on Napthylamine,” by 


Mr. Chapman. On the same evening Sir Robert Kane gave an 


account of “Some Derivatives of Acetone,” and the Rev. T. Gibsone 
gave the outline of a criticism of ‘ Dalton’s and Gay Lussac’s 
Formule for the Calculation of Vapour Densities.” Afterwards a 
ar by Mr. Hadow, ‘“‘On the Nitro-prussides, their Composition 

Manufacture,” was read. The mode of manufacture proposed 
by the author is complicated, but its success was proved by a large 
and beautiful specimen of crystallized nitro-prusside of sodium 
ethibited at a previous meeting. For the production of this body 
the author first passes nitrous acid, formed by the action of nitric 
acid on starch, into a solution of caustic soda. A calculated quantity 
ot this solution of nitrite of soda is then added to a mixture of acetic 
acid, ferrideyanide of potassium, and corrosive sublimate. A rather 
complicated reaction ensues, and the solution will contain nitro- 
prusside of sodium, cyanide of mercury, acetate and chloride of 


Polussium, which may be separated by crystallization. | 


V. ENTOMOLOGY. 
(Including the Proceedings of the Entomological Society.) 


ny ceastaton of a species of white ant in St. Helena was the 
Ei 1 ’ communication from Mr, E. L. Layard, made to the 
fakes os Society at its meeting in May. Introduced in 
a in the west coast of Africa, about twenty years ago, it had 
be 7 me so destructive as to threaten the ruin of James 
public lib verything made of wood was destroyed ; the books of the 
especial] tary had been devoured, the theological works being 

Y preferred, because, it is supposed, less used, and the 
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insects, therefore, less disturbed in them than in the others 
Partially Kyanized wood had been found ineffectual to prevent thei 
eating through to the untainted part beyond; and tin-plate, owing 
to the corrosion of the metal from the probably acid secretion r 
the animals, afforded no permanent protection. So far the ravages 
had been confined to the town. 

At a recent mecting of the Oxford Microscopical Society, Mr 
Robertson exhibited some Acari obtained from the chest ani 
abdomen of a common fowl, which had been killed for the purpose 
of dissection. They presented the appearance of small white 
specks on the peritoneum, and in the chest around the bifurcation 


of the trachea; they were also dotted over the surface of the lungs, 


All the acari had four pairs of legs. —- 

We have lately received a work on Italian Entomology, pub- 
lished at Padua. It is entitled ‘ Entomologia Vicentina,’ and con- 
ewe a list of imsects of all orders found in the oy of 

icenza, With descriptions of the commoner species. It is by the 
“ Abate Francesco Disconsi,” and forms a royal octavo volume a 
818 pages and 18 plates. Such a work from the Italian pres 
deserves to be recorded in the “Chronicles.” 

The Royal Society of Sciences of Liege has just issued the firs 
part of Dr. Chapuis’ monograph of the Scolytide, with excellent 
outline figures representing all the species. These are the msects— 
one of which is our well-known Scolytus destructor—which ae 
popularly supposed to do so much injury to trees. There is littk 


doubt, however, that they attack exclusively trees m & state of 


decay, and that therefore, as has been well observed by Mfr. 
Wallace, they are to be regarded rather as benefactors, “ teaching 


us, by their presence, that there is something wrong” than 8 


enemies. 
To those in want of a good and reliable work on our ee 
Coleoptera, we would recommend Mr. Rye’s ‘ British Beetles, ] 
published, with sixteen coloured plates—the best as to the drawing 
and engraving this country can produce ; it is at ten-and-sixpene®* 
marvel of cheapness. If “not, in the common sense of the ay 
popular book, it is, in fact, something much better,” and it has . 
advantage over many popular books, of being written hy 0m ® 
understands his subject. | 


ENTOMOLOGICAL SOCIETY. 


insects 

March.—At this meeting two Japanese collections of insec 

were exhibited, one by Mr. Hakodadi, the ote 

M. Tegetmeier from Nagasaki, formed by native. ‘ ese allt 

other collections clearly prove that J apan, like Nort Turope 
generally, derives the insect portion of its fauna from 
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Greral nests of the Vespa sylvestris were exhibited by Mr. F. 
Sith; many of these were interesting from their abnormal forms, 
the workers having been deprived of their queens. A large and 
important collection of insects was also exhibited by the Rey. O. P. 
Cambridge, made by himself in the Holy Land. This, it was 
wierstood, would form a portion of the materials to be used by the 
Rey. H. B. Tristram in his forthcoming work on the natural 
history of that country. In reference to a twig of a mulberry-tree 
wnt from Saugor by Captain Alexander, on which were deposited a 
nultitude of eggs of a species of Ascalaphus, Mr. McLachlan 
remarked on the statement made by Geoffroy that the Myrmeleon 
formcarius laid eggs which never anything ; that these 

w-called eggs were the meconium, which, instead of being voided in 
in liquid shape, here took the form of egg-like bodies. A paper was 


>. rad by Mr. Edward Saunders, entitled “A Catalogue of the 
of Buprestide collected in Siam, by the late M. Mouhot.” It com- 
he prised three new genera and thirty-three new species. 
of Aprl.—A very curious arrangement of the eggs of a species of 
5 Chrysopa (?) from Australia was brought under the notice of this 
necting by Mr. W. Wilson Saunders ; they were arranged in a line 
r on the bark of a tree, each egg supported on a stalk, the first, third, 
it fifth, and so on, placed longitudina ly and at right angles with the 


: k, while the intervening numbers were placed transversely at an 
" angle of about 45°. Mr. Rogers sent fcr exhibition several indi- 
Niduals of Pimypla oculatoria, which he had bred from the egg-bag 
{ of a spider, on which it. was parasitic. Mr. J. Jenner Weir 
oe some larvee of the common meal-worm (Tenebrio molitor), 

: na done great damage in an extensive cellar by eating 
, s the corks of bottles containing port wine, and thus allowing 
but Escape 5 they had also attacked the eorks of the sherry bottles, 
< invariably stopped short of eating through them: “It was 
ie that these larvee had been introduced in the bran which 
wee a7 wy for packing the bottles. Mr. W. W. Saunders 
tag hat a quantity of manufactured corks in one of. the 
a ocks had been destroyed by the larve of Dermestes 
ee _ were brought into the docks in a cargo of skins 
Bey ; these insects. Mr. F. Smith exhibited a specimen of 
taken near Gloucester ; the insect was figured as 
2 he Mig) but its claims as a British species have long 
W. Wilson Saunders exhibited a very remarkable 
by bende to be a spider’s—from New South Wales, formed 
four portic 2 stout lanceolate leaf at certain definite angles into 
resented rf Which, being cemented in some way at the edges, 
® figure of a nearly perfect cone; the base of the leaf 
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- the floor, one side being left uncemented, evidently for 
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— and exit, and as this was underneath and skilfully protected 
e side immediately above it, the whole must have been Uite 
impervious to rain. . Stainton exhibited a number of hichly. 
finished drawings of the larve of various species of Mier. 
leyidoptera, collected at Cannes, and of their mining operations in 
the parenchyma of the leaves of the plants affected by them. Mr. 
Newman sent for exhibition some dead larve of Hepialus lupulins 
The interior of their bodies had been occupied by some species of 
fungus, which had sent out their mycelia in all directions through 
the skin. Mr. Janson exhibited Throscus elateroides, taken st 
Rochester, and new to Brita. Mr. E. L. Layard called the 
attention of the meeting to the devastation of the white ants at St. 


Helena. The Rev. Douglas Timmins contributed a paper entitled 
“ Notes on the Insects of Hyeres.” 


VI. GEOGRAPHY. 
(Including Proceedings of the Royal Geographical Society.) 


Tue newest discovery in geography must necessarily be that fresh 


distribution of land which has taken place since our last report. 
We are now speaking of physical distributions, for the politica 
changes of Europe cannot well be chronicled in a scientific record 
until they are so well known to the world in general that they 
have lost all interest, whereas the works of nature, partaking, t 
some degree, indeed, of the capriciousness of human 

still have a stability in themselves, or, at all events, excite so litt 
hostility, that they may be set down at once as soon as they have 
taken place, without awaiting for the subsidence of the effervescence 
of their first appearance. The new distribution of land to which 
we refer, then, is not a partition of already existing terntory 


among rival States, new boundaries to Denmark, Prussia, Austr 


Italy, France, which will make antiquated the newest maps 0 
Europe we have in our libraries, and will cause 


agen to those who have to instruct the mgenuous youth 


om manuals, the result of careful filtering of | standard = 
of some years back; but the actual redistribution of land m 


water in the Mediterranean by the appearance of a new YO" 


island in the Bay of Santorin, an island in the Archipelago, abo 
half-way between Europe and Asia, and a little way to the ™) 


of Crete. Thus this eruption, unlike political ones, 18 confined 1» 


the extreme south-eastern portion of the kingdom of Greece ; bat 


~ it resembles its- prototypes to which we have referred in 
destruction to the old whilst it promises that which 
The exploration of Palestine has proceeded with excelent 


186 
SAL 
nd 

‘ 

| 


proparod, two or three localities excavated, and 


has 
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ves—maps have been corrected and improved, positions of many 
sivg determined astronomically, a great number of important 


8 
ken towards the identification of some disputed sites. At the 
ame time that much steady progress has been made, no startling 
iiwoveries have rewarded the labourers, and though the im- 
portance of all their discoveries cannot as et be justly determined, 
nothing has yet transpired that would lead us to suppose that any- 
thing very new or very important has been brought to light. For 
mone por 0 a series of papers have appeared in the ‘ Reader,’ 
bing tions of a “ Note on the Formation of the Basin of the 

Sea, and on the Changes which have taken place in the 
Level of the Lake,” by M. Louis Lartet, a subject that | 9 eo more 
ly to geology than geography, but which is important enough 
m both points of view to merit attention. Notwithstanding the 
trgical fate of Baron von der Decken, African exploration still 
continues to afford excitement to many travellers of various tastes 
ad temperaments. The German Riippel is on a journey to 
Abyssinia, in which undertaking he is assisted by a grant from the 
Senate of Frankfort. The fate of Englishmen, the survivors of the 
week of the St. Abbs Indiaman, supposed to be in captivity among 
the Somali, has caused much excitement. Besides the means 
bor their recognition mentioned below, the Rev. Mr. Rebmann, a 
missionary stationed at Rabbai Mpia, near Mombaz, has made 
several journeys into the interior, and meditates, if he can obtain 
further support, a more extensive search. Herr Gerhard Rohlfs 
intends to penetrate, if possible, to Wadai, with a view to recover- 
icp possible, the papers of Edward Vogel, who there met with his » 
‘ath, A former servant. of Vogel’s, and an eye-witness of his 
Promises to accompany him. 
lessor Lepsius, too, has gone to the northern coast of Africa, 
: been fortunate enough to meet with a tablet of the same 
‘ort a8 the Rosetta Stone—vzz., an inscription in hieroglyphic and 
otic characters, accompanied by a Greek translation which will 
whe give additional confirmation and assistance to JKgyptolo- 
~y — des these travellers, the Roman Catholic missionaries 
The pubhshed several works on the languages of Central Africa, 
of these was published at Brixen, on the great pass fro 


latest 
the 
“the ina Italy, and consists of a grammar and dictionary o 
| Ph; travellers educated in Africa (if we may so Fae of the 
the 


it of one of these) carry into other continents research 


the have in+that remarkable quarter of 


urton, whose African exploits have made us 


“Almost for Captain 
Amer; get his Asiatic deeds, has found a new sphere in South 


nea. He has 


traversed the Rio Iguipe, and having discovered 
2E2 
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a volcano in a district (Brazil) hitherto considered devoid of these 
“Peer he is intending, as soon as the weather will pepi 

im, to continue his research. Further north, General Lyon, of 


the Southern States, has discovered one of the ancient cities of 


Mexico, the ruins, just as they were deserted, being surrounded ani 
blocked up by trees. 

We have to announce the death of Mr. John MacDougal Stuart, 
the explorer of a large portion of the Australian continent. After 
two journeys into the interior, he succeeded in crossing from 
Southern Australia to the north coast, a feat acknowledged by sub- 
stantial grants from the colonial legislature, and Honorary Fellov- 
ships of the Royal Geographical Society of London, and that of 


Berlin. 


PROCEEDINGS OF THE RoyaL GEOGRAPHICAL SOCIETY. 


A trustworthy account of the barbarous murder of Baron vn 
der Decken, concerning whose fate we were in doubt when our hist 
report was written, has been received through the British Cons 
at Zanzibar, Colonel Playfair. It will be remembered that the 
Baron had left his party in charge of a wrecked steamer, and lal 
gone back to coca with Dr. Link. The camp in which ths 
party remained was attacked by a band of Somili, and Lieutenant 
Schickh, and those under his command, were compelled to descent 
to the coast, whence they hoped to send assistance to the Baron. 
In the meantime the latter lost his boat, and was separated from 
his companion. Both attempted to return to the wreck, in whic 
attempt the Doctor was successful; but each was surrounded by 
the natives and barbarously murdered. The murderers are 
from all European influence, and consequently not — 
justice. The Sultan of Berdera is supposed to have reer r 
this cruelty. In connection with this subject a paper, by Co a 
Rigby, was read on Englishmen in captivity in So d i 
which it was stated that there was a great probability that ot 
the crew of the St. Abbs Indiaman were still 
among this people. It has since been announced that ue “ 
Resident at Aden has commissioned a very intelligent Soma. 
has been interpreter in the police court, to return 10 there 
country and determine positively whether any Europeans ” 
or not. antrust- 

“ Travellers’ tales” have become proverbial for their 
worthiness ; but much as we are apt to distrust the one 7 
men who have journeyed over ground not hitherto traveler’: 


seldom that we find a case so glaring as that detected by Si * 


evel 
Rawlinson, of a lengthy account of a journey that was De" 


undertaken. In a paper, entitled “ Observations | 


bis native 
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S which led this gentleman ‘to be intcrested in this subject 


Geography. 4ii 


rently published by M. Veniukof, on the Pamin Region in 
(atl Asia,” Sir H. Rawlinson proved tolerably satisfactorily 
‘hat M. Veniukof and the Russian geographers, as well as Kiepert 
ind Stanford, had published maps and accounts of a little-known 
region lying between the northern frontier of Kashmir and the 
gith of the Russian empire, mainly in reliance on a MS. journal 
if travels, discovered in the archives of the Military Topographical 
Depit at St. Petersburg, a to be written by a German 
eutleman named Georg Ludwig von , who had been em- 
wloyed by the East India Company to purchase horses for them, 
bat which MS. journal was a groundless forgery. The original work 
is described to be elaborately furnished with maps and sketches, to be 
weompanied by a French translation (in a separate volume) of the 
Geman original. The mention of an active volcano, north of 
Srinagur, in a well-surveyed province, where no such volcano 1s 
known—the traversing 120 miles of diflicult mountainous country in 
two days, and other improbable distances—the mention of a Lieu- 
tnant Harvey, whose existence is unknown to the Indian Army 


__list—the want of agreement of names with any that are known—the 


mission of the mention of Yaks or wild goats, and the mention of 
black rabbits, as yet unknown in Central Asia, with many other 
— make the authority of the MS. rather more than 
= 


‘The Leichhardt expedition into the interior of Australia has met 


with some reverses in the Joss of all its horses, and in sufferings 


imongst the explorers from drought. The camels, however, sur- 
vive, and the expedition will continue its work. 
The Peninsula of Sinai has been well surveyed around its coast 
a line across its northern boundary, by the Rev. F. W. Holland, 
W : holds Opinions different from those of most travellers on the 
Pane of the passage of the Israelites. In an interesting paper on 
, subject, the author described various roads, ruins, &c., discovered 
y - m unfrequented localities, bespeaking a period of considerable 
pulation and civilization in the interior of this now deserted 
peninsula, | 
. gd Sinaitic Inscriptions and ancient turquoise mines (some of 
mer, been mistaken for copper mines) yielded him some 
ke — and might be expected to produce more, if they 
thes Fy carefully investigated. Owing, we suppose, to the 
= prominent member of the Geographical Society, 
: a ree with suspicion the politics of this region, Central 
1G. Mont utes @ considerable share to the Proceedings. Captain 
which ye gomerie, Kt.E., contributed a paper on a subject with 
Position of hot personally acquainted—“ The Geographical 
arkund and cther places in Central Asia.” The cir- 


1866. 
| 
of 


> é 


ow 


412 Chronicles of Science. 


(July, 
has been his employment in the trigonometrical sury : 
by the Goveinainil ; and whilst in this position he Ae 
to extend his knowledge beyond the limits of the country assigned 
to him. Whilst occupied in this manner he succeeded in becoming 
acquainted with a Moonshee, named Mohammed-i-Hameed, sufi. 
ciently instructed to be able to work ordinary surveying instruments 
and willing to convey those entrusted to his charge as far as was 
required of him. This man started and accomplished the main 
objects of his mission; but, unfortunately, was unable to retum, 
He died within a short distance of the termination of this jouney, 
His papers, however, were conveyed to Captain Montgomerie, who 
has obtained some very important results from them. Yarkunl has 
proved to be in latitude 38° 19’ 46”; longitude, 77° 30' E., and 
at an altitude of 4,000 feet ; the distance from Jummoor is said to 
be 430 miles, so that the narrowest breadth of this portion of the 
Himalayan range cannot be estimated at less than 400 miles,a 
distance that it took the Moonshee fifty-one days to traverse, forty- 
five of which were spent at a greater elevation than 9,000 feet, and 
twenty-five at not less than 25,000. The climate seems to be 
i the mass of the people Mahommedan, though under Chinew 

Commander Forbes furnished a paper “On a Journey to the 
Western Shore of Volcano Bay in Yesso,” which described the 
voleanic phenomena of this northernmost island of the Japanew 
empire, and gave an account of the Ainos, a race of hairy met 
supposed by some to belong to a different and more aboriginal met 
than the present Japanese, a position Professor Huxley to aye 
extent controverts on the authority of similar conformation 
skulls, which, though elongated, are distinct from the Esqumaus, 
and altogether unlike the crania of the races of Eastern Asia. x: 
| Other papers and communications read before the Soae i 
been—“On the Settlement of Lukoja on the Niger, by 
Valentine Robins; A letter from Commodore FKardley 


-— Commander-in-Chief of the West African Station, “On the Nig 


gee. * ore 


Settlement;” “A Description of Peking,” by Mr. W.. Lo 
M.R.CS. ; “ On a Visit +5 Tine. in Tibet,” by Captain A. ug 
At the anniversary meeting of the Society, the =~ na 
awarded as follows:—The Founder's, to Dr. Thoms 
M.D., for his exploration of the Western Himalayas Coane, 
and for his work thereon; the Patron’s, to Mr. Wilham al 
M.A., for his survey of the River Purus. M« Dy oe 
one hundred guineas to reimburse him for the loss 0 
ments in Western Africa. 
§ir Roderick Murchison delivered a lengthy address 
alluded first to the deaths of Fellows during the (a8) Yt iy 
then described the advance made of late in chartograpry 
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al observation and registration. Dr. Livingstone has arrived 
oe of the Livuma River, whence he will advance into the 
ition, to supplement, and as far as possible reconcile, the dis- 
reries of Speke, Grant, Burton, and Baker. Mr. Whymper, of 
\itterhorn celebrity, accompanied by a well-trained Danish guide, 
«neditating a trip to the glaciers of the interior of Greenland. 
(tral Asia is receiving much attention at the hands of Russian 
pographers, especially in the neighbourhood of the mountains 
lring between Little Thibet and Turkistan, a range which, for 450 
niles, hag peaks rising from 21,000 to 28,300 feet above the level 


ofthe sea, 


‘ 


GEOLOGY AND PALAONTOLOGY. 
(Including the Proceedings of the Geological Socvety.) 


We cannot pretend to chronicle this quarter a very extensive list 
fnew and important discoveries ; but some few real advances have 
len made, and several questions of theoretical interest are still 
under discussion. 

Tobegin, Dr. E. Percival Wright has made public the remark- 
ible results of a systematic search for fossils at the Jarrow Colliery, 
Kilkenny, the expense of the exploration having been defrayed _ 

ut from the British Association. Professor Huxley and Dr. — 

night have been able to distinguish in the collection made, species 
a no less than six genera of Labyrinthodonts, of which at least 
ire, named respectively Urocordylus, Ophiderpeton, Ichthyerpeton, 
™ werpdon, and Lepterpeton, are new, while the sixth may be the 
own genus Anthracosawrus of the Glasgow coal-field. The 
. tuthors therefore justly remark, that “one Irish coal-pit has thus 
) in the course of a few months, by careful exploration, more 
~— than are known from all the American coal-fields, and nearly 
| thar 2 a8 have been obtained from Europe generally.” Besides 
= = ara however, there are indications of the existence of 
ig - others, as well as a large collection of fish-remains, including 
V genus of ganoids, which is to receive the name of Campy- 
ni sith It appears that O hiderpeton may be taken to repre- 
etistin B, the type of Amphiuma or -that of Cecilia amongst — 
the ba atrachia, while the rest fall into the salamandroid division, — 

tive of th own genus Archegosaurus being the ancient represent- 
fem is th © Perennibranchiata. Consequently the tailless froglike 
etrious! € only one now unknown from Carboniferous strata, and, 
ang Pugh that is precisely the form in which the original 
dunner ynnthodon was erroneously restored at the time of its 
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The recent eruptions in the neighbourhood of the Kaime; 
Islands have afforded material for numberless newspaper paragm bs 
and an excellent excuse for an agreeable trip to some half-dozen 
geologists and an untold number of tourists; but we are not awa 
that they have contributed much to our knowledge of volcanic phe- 
nomena. Heaps of lava, a new fissure, and even two new ishnis 
though startling enough to those living in their immediate vicinity 
have no special interest for the geologist, and those men of science 
who have visited the spot have either discovered very little of theo- 
retical importance or have not yet made their discoveries known. 
We must, however, notice the report of M. Fouqué to the French 
Academy of Sciences, by which learned body he was sent to Santorin 
From what he writes, it appears that neither the newly-forme 


_ George promontory of Nea Kaimeni nor the new island of Aphroes 


is a true crater, but merely a heap of lava ; that the eruptions have 
been on avery small scale and of an insignificant degree of intensity, 
and that the terror of the inhabitants was to a great extent createl 
through the burning of a ship and the death of its captain by 
volcanic action. M. Fouqué also records the appearance of another 
new islet, to which he gave the name of Réka, situated ina lne 
with the George promontory and the island Aphroessa, In cor 
sequence of the disengagement of combustible gases mixed with 
salts of soda from the lava of Aphroessa, that island has generally 
been enveloped in a yellow flame. If M. Fouqué is right m ths 
respect, it is certain that under favourable circumstances volcanic 
eruptions may be accompanied by flame. ‘I'o some 1b may app’ 
extraordinary to question the fact, as the emission of flames 18 pop 
larly supposed to be one of the chief characteristics of such pheno- 
mena; but it is well known that these apparent flames are met 
the reflection of the colour of the liquid lava on the za Me 
lapilli ejected by the volcano, consequently it has been i Fm 
whether flames ever occur during an and 
seems more probable that they occur after the event than 
accompany it. 

Mr. rolls speculations on cosmical causes of gid 
perature and on the submergence of the northern hemisp oe at 
the Glacial Period have continued under discussion ; but te os 
of the controversy has somewhat changed, and the 
the high-class ‘ Philosophical Magazine.’ The state Peat: Ket 
previous to this discussion may be thus stated :— =f r 
marine shells of an Arctic character have been in 
various heights up to 2,300 feet above the sea leve sad astet 
ordinarily been considered a proof of submergence 


‘ttle extra 
during the Glacial Period ; but it has been thought @ little heel 


ve 
vagant by some geclogists to suppose that the land 
really upheaved so many hundred feet since so receh 
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(oil's notion of an ice-cap is one of the ingeniously devised loop- 
holes of escape, which command admiration and deserve success. 
They obtain the first in abundance, the second in a very slight 


The March number of the ‘ Philosophical Magazine’ contained a 
very elaborate mathematical paper by Mr. Heath, in which he showed 
that if Mr. Croll’s theory “ cannot explain elevations or depressions 
of 1,000 feet, it does teach us there is an agency at work in nature, 
which had perhaps been overlooked, which ‘aust be borne in mind 
in all speculations where tens of feet are material.” We are very 

that Mr. Croll can be said to have done so much service inci- 
dentally. In the pe number, however, Mr. Croll makes an 
mslaught on Mr. Heath, restates his theory of an ice-cap, and 
realls one or two recantations he had = ghana made. His paper 
i age a note by Professor W. Thomson, who gives a for- 
nul for the calculation of the depression caused by the flow of 
sar the pole in consequence of the ice-cap altering the centre of 
gravity. 

In the May number of the same periodical Mr. Croll was 
vigorously attacked by Myr. J. Carrick Moore and Professor 
— a me aa of undoubted power, both mathemati- 
cans and both geologists—a rare combination. It is quite obvious 
that the ice which Mr. Croll supposes to have “ capped” the North 
Poe during the Glacial Period must have been derived either 
ay from that now existing round the South Pole, or more or 
«8 ftom the water of the present seas. Mr. Carrick Moore 
that the ice was obtained at the expense 

a,and shows that an ice-cap, as supposed by Mr. Croll, 
the would, this yy at 
thislien euaand q of the drain of sea-water exceeding the 
hes caused by the attraction of the ice-cap to that extent. 
re en proves that if the ice which formerly existed in the 
a ara emisphere had been derived from the southern, and has 
Kei th ~ there, an ice-cap of a uniform thickness of 2,000 feet 
mate a _Tegions, wane is certainly an exaggerated esti- 
© ice, would not supply one-twentieth part of 
ey apy to cause a submersion of the land at lat. 60° to the 
be the 900 feet. Finally, Mr. Carrick Moore observes that, 
south quantity of ice to be supplied by the melting of that at the 
th . 80 greatly disproportionate to its object, it is 
assum ry to discuss what appears to me to have been too lightly 


wpaite wit that when one pole is under glacial conditions, the 


With entirely free from ice.” 
earth’ Hm to Mr. Croll’s notion of the eccentricity of the 
being connected with changes of climate, the Rey. 
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Professor Haughton remarks that the law received by astronomers 
is—“ That the quantity of heat received per annum from the ay 
varies inversely as the minor axis of the orbit,” that is to say, the 
heat increases with the eccentricity. Mr. Croll’s view* was basal 
on a contrary opinion—namely, that the greater the eccentric: 

the colder the climate. In point of fact, however, he has not only 
to prove that astronomers are wrong, but also that the differen 


in temperature owing to the eccentricity of the orbit is sufficiently — 


great to be the determining cause of a Glacial Period. 

It is satisfactory to learn that the conclusions of mathematicians 
respecting the ice-cap ogg correspond with those arrived at by a 
study of facts. Indeed, Mr. Croll has never yet, we believe, 
attempted to show that the known phenomena of the Glacial Period 


: a with his theories ; and unless he can do that, they would not 


vance us a step, no matter how beautifully symmetrical or 
mathematically exact they might be. At present we are merely 
discussing whether they are extraneously possible; their intrnse 
probability is quite another question. 

Mr. John Evans, of flint implement celebrity, has lately pro- 
pounded before the Royal Society another theory of the cause of 
supposed changes in the earth’s axis of rotation. He takes the 
case of a sphere consisting of a mass of viscid or fluid matter, sur- 
rounded by a crust of inconsiderable thickness, and in a condition of 
revolution about a given axis. He then supposes the equilibrum 
to be disturbed by the protrusion of a portion of the crust some- 
where between one of the poles of the sphere and its equator. The 
result would be, as Mr. rent states, that the greater centrlug 
force possessed by this protruded portion would tend to bring I 
tovele the equator, and thus alter the axis of rotation of the 


external crust, which would adjust itself about the internal plastic 


and still spherical mass within. The rotation of the sphere and 
excess of centrifugal force possessed by the protruded portion wo 
cause the latter to describe a spiral, as it were, of * the 
increasing dimensions, until at last it became m the line ot r 
equator of the sphere, and described a circle, when the a 
rotation would again become fixed until some fresh cause 0 A 
turbance produced a repetition of the pes In the same a 
Mr. Evans supposes the upheaval of large mountain-masss 


operated on the earth’s axis of rotation, the only distinction be : 


draws being that, from the spheroidicity of its figure, there would 


_ be more difficulty in the crust adjusting itself over the fluid nucleus. 


This theory looks very plausible, but if we inquire a lithe ’” 
into the case of the supposed sphere, we shall get an ag 04 
the kind of difficulty it fails to meet when applied to 


th 
Imagine a second mass to be protruded after the first shall aah 


* «Phil. Mag.,’ Jan., 1866, 
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srived at the equator. Before we had to deal with a sphere having 


» tendency to revolve on one particular axis more than on another ; 
lat now there is resistance to be overcome—a resistance intensified 
by the rotatory motion of the sphere. So, in the case of the 
ibhtely spheroidal earth, for a mountain-mass to affect the axis 
f rotation it must possess a centrifugal force sufficient to over- 
come the resistance presented by that of the greater protrusion of 
the earth at the equator, that protrusion being equal to a belt 64 
niles thick at the equator. 

For some months past geologists have been awaiting with 
curiosity the publication of the details of an alleged discovery of 
Brcklesham fossils in beds beneath the Landénien inférieur 
(Thanet sands) of Belgium. It was felt that if this discovery 
vere really such as it was represented to be, the “Colony” prin- 
cple must be admitted as an essential element of uncertainty in the 
idemination of the age of a stratum from the evidence of its 
lisals, Now that MM. Cornet and Briart’s paper has been pub- 
ished,* we are in a position to judge of the value of the evidence 
m which this asserted discovery rests. It appears that a well- 
elion at Obourg, near Mons, revealed sandy beds underlain by 
limestones, and that these limestones yielded twenty-two species of 
Bracklesham (Calcaire Grossier) fossils, ‘with about 120 others, 
uostly new. The sandy beds are considered to be identical with 
lowe near Angres and Tournay, which yield Pholadomya 


Koninekit, and are therefore of Landenian age. The proofs of 
aly rest partly on a certain amount of lithological corre- 
‘Doudence, and partly on sections which seem to prove the unin- 
by ¥ continuity of the strata from one locality to the other. 
ine not appear that Pholadomya Koninckii has yet been 
po m the same section as the Bracklesham fossils. After 
mr vour to weigh this evidence impartially and without 
i‘ - it appears to us that the following 1s a fair conclusion :— 
non ence would be sufficient to establish, until disproved, the 
Thtion a to these fossils by MM. Cornet and Briart, if no 
wea previously received geological principles were involved ; 
be Ree circumstances, this Tertiary “colony ” cannot 
ally cone authentic until Pholadomya Koninckii, or some 
the Brac Cusive fossil, has been found in direct superposition to 
sod for an shells. Even then the case would seem to be as 
the « (yy °Xtension of the range of Pholadomya Koninckii as for 
The Grossier” colony. 


eological Magazine’ for the past three months contains 


“Note 
Dumont au ouverte dans le Hainaut, en dessous des sables rapportés par 
Gen d’un Calcaire grossier avec faune Tertiaire.” Par 

ll, Briart. ‘ Bull, Acad, Roy., Belgique,’ 2™* série, vol. xx., 


= 
‘ 


and other recent formations near Weston-super-Mare. 
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so many interesting papers, that our space will not all 

justice to them all. March fin Mr. §. V. Wood : 
concludes his memoir on the structure of the Thames Valley, His 
conclusions are rather heterodox, and could only be understood after 
a careful perusal of the paper. The most remarkable inference jg 
that the south side of the Thames Valley was subjected to violent 
convulsions after the deposition of the brick-carth deposits, and the 
author gives sections showing several faults of very recent date 
He also states that in the present Thames Valley there is “nothing 
analogous to terrace-formation, or to the modification of an 


by the successive elevation of the land and cutting down of its bed, 


until the estuary has become a river.” He considers the brick-earth 
deposits to be of three different ages, and the “ upheaval of portions 
of the original valley, the dislocation of its deposits, and the 
extensive denudation of the uppermost of them,” &c., to have taken 
place after the deposition of the newest of the three. These ant 
many other conclusions are contained in a paper of about thirtem 
pages, and if Mr. Wood finds that geologists do not accept them, he 
ought not to be surprised. It would require all those thirten 
pages to prove conclusively one of his inferences—e.g. that the 
brick-earths of the Thames Valley are of three distinct ages, 
There is hardly a fragment of evidence, whether palaontologied, 
strategraphical, or lithological, given in support of a single stale 
ment ; and it really appears as if the author considered matters af 
fact too trifling for publication. We recommend Mr. Wood to 
expand his thirteen pages into a couple of hundred, and give m ul 
the evidence on which his conclusions rest. d 
Professor Phillips describes a new species of Libellula from Ut 
Stonesfield slate, and starts the question whether the Oolitic 5 
“manifest any special affinity with congeneric forms now visib o 
Australia, as do the Cycads, Waldheimia, Trigonta, 
Phascolotheria, which are their companions in the = ‘i 
Stonesfield, with the plants, shells, and mammals of tha tr 
fashioned corner of the earth.” This is a captivating a Aa 
an entomologist, and we hope it will be taken up by a compt 
authority. Boach and 
Mr. E. C. H. Day gives a paper “On an Ancient Dé Pat 
submerged Forest near Wissant,” and another “On a. Ta the fi 


” d 

aper Mr. Day asks, “ Why has Wissant ceased to be a ef “i 
he suggests that it is not because “the growth of the aoe “a 
had obliterated its harbour,” but because of the harbour a 
silted up, the shoal which formerly acted as a nature’ "Oy, 
having been gradually destroyed. The description of t ¥ pranene 
is also interesting in connection with the questions ot Sungate. 
by Mr. Prestwich in describing the neighbouring beach ° 


so 


4 

4 

| 
4 
| 
¥ 
‘» 
> 

‘ 


1866] Geology and Palxontology. 419° 


In the April number, Captain Hutton gives an interesting sketch 
if the geology of Malta, and Professor Rupert Jones adds some 
notes on the fossils from each of the strata deseribed. The Rev. P. 
8 Brodie contributes a paper “On a Deposit of Phosphatic 
Nolules in the Lower Greensand at Sandy, Bedfordshire.” Mr. 
Mackintosh supplements his paper, “The Sea versus Rain and 
Frost,” by one entitled “The Sea against Rivers ; or, the Origin of 
Valleys.” Mr. Wyatt Edgell describes a new Lichas from the 
Lndilo Flags; and Professor Church gives a note on Chinese 
frurestones. We should have been tempted to discuss Mr. 
Mackintosh’s paper had it not been ably met by a paper in the May 
number from the pen of a very eminent geologist, Mr. Poulett 
Swope, MLP. The author’s arguments are chiefly drawn from the 
Auvergne district, and he conclusively shows how great has been 
the influence of “ Rain and Rivers” in scooping out valleys in that 
district. He also adds that they have done their work “ wherever 
lind lay exposed to their influence above the protecting surface of 
the great waters.” But Mr. Scrope is not a red-hot partisan, as 
will be seen by his concluding sentence: “The object of this paper 
Bamply to suggest that the two denuding agencies have been 
iimays at work upon the surface of the earth, and that there is 
ample reason to consider the one to have produced effects quite as 
cousiderable as the other.” | 

Professor Owen gives, in the same number, a description of a new 
(Stylodon pusillus) “nearly allied to Spalacotherium 
and from the same formation and locality, 
lhe Marly bed, Upper Oolite, Purbeck, Dorsetshire.” The locality 
wi horizon appear to be rather indefinite, and would scarcely be 
tderstood but for the reference to Spalacotherium. Mr. H. M. 
‘mals notes the occurrence of T’rigonia Lamarckii (a recent 
species) in the Tertiary deposits of Victoria, which he considers of 
importance because of its bringing the Oolitic and recent types of 

genus into such close proximity. Mr. H. Woodward records 
r bectirrence of Ceratiocaris in the Wenlock Limestone, and Mr. 
Caste rt euny Hughes adds a “Note on the Silurian rocks of 

‘i . Low Fell, Kirkby Lonsdale, Westmoreland,” one of the 

yielded the specimens of Ceratiocaris described 

. : ee There is also a paper “On the Junction of the 

mith the Tertiary beds in East Kent ;” but, like many of its 
» We must pass it by without further notice. 


Proczepines or tHE GEOLOGICAL SocrEry. 
quarter bulky number of the Souciety’s journal contains this 


Very insignificant instalment of the Socicty’s proceeding 
More t ailment of the lcty 8 proceedings, 
tan half of it being taken up with the Annual Report and the 
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[Jal 
President’s address. The — represents the society to be ing 


very flourishing condition, both numerically and «fnaneslle” 
The address contains notices of a large or Fo of Prony 
portant geological works that were published during 1865: buts 
most of them are by this time familiar to our readers, we shall no 
stop to discuss them. We cannot, however, refrain from noticing 
an opinion, which is very heterodox, but which, nevertheless may 
one day turn out to be valuable, perhaps premonitory of a great 
discovery. Mr. Hamilton (the president of the society) thinks “that 
the time is come when it 1s desirable to investigate this question— 
Whether the theory of central incandescent heat is tenable?” % 
far so good, 9") that it seems difficult to imagine heat itself as 
“incandescent ;” but the sequel is extraordinary—namely, “ Whether 
the plastic condition of the earth, to which its oblate spheroidal 
form has been attributed, be not owing to an aqueous i than 
to an igneous origin?” Mr. Hamilton further enunciates the 
following problem as a corollary :—“ Whether the formation of the 
earth may not have commenced with a central nucleus consisting of 
an aqueous paste, gradually increasing in size as matter Wi 
se gr around it from the circumambient fluids and gases which 
ed the solar space before solid matter was aggregated round thos 
spots which now form the planets in our solar system?” Ih 
- Hamilton suggests these and other questions for the consideratia 
of the society ; but the inquiry is purely one for physicists aul 
astronomers. | 
Two out of the three papers contained in the same number d 
the ‘Quarterly Journal’ are deserving of notice. the firs, 
“On the Western Limit of the Rhetic Beds in South Wales as! 
on the Position of the Sutton Stone,” Mr. E. B. Tawney show 
that the Rhetic beds are continued as far westward as neat Fy 
west of Bridgend; and that the Sutton stone and some beds ye 
(named by him the Southerndown series), which occur a by 
near Dunraven Castle, Sutton, &c., do not belong to the Lias a 
the Rhetic beds. He also expresses the opinion that the bu < 
beds are slightly anterior in time to the Avicula-contorta sens, 


that his discovery of Ammonites in them is of somec ons” 


importance. In a note to this paper, Dr. Duncan ‘gives mi 
decided evidence respecting the Bs the Sutton beds be 
result of an examination of the corals. He states that ey oly 
‘in the Alpine Trias would be deemed St. Cassian, a0 
consideration which induces him to make any reservation a te 
St. Cassian age of the Sutton beds, is the defective nature 1 thet 
information respecting the range of the St. Cassian coral ri 
relation to those of the Dachstein and Késsen strata 


researches confirm the high antiquity here snggestes as pa 


i 
to the Sutton beds, a zone of life will have been discov 


ao 
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England by Mr. Tawney, which has hitherto been supposed to be 
vained in Europe to the Triassic districts of the er 
The only other paper we shall notice is that by Dr. J. W. 
Devon, “On the Conditions of the Deposition of Coal, more 
ually as illustrated by the Coal-formation of Nova Scotia and 
ew Brunswick.” ‘The title of this paper is very unfortunate and 
very deceptive, for so far from the author believing in the “ depo- 
ation” of coal, he contends that the occurrence of Stegmaria 
mier nearly every coal-bed proves beyond question that- the 
mterial of the coal was accumulated by a growth in situ, and this 
runing has always obtained the full consideration to which 
itis entitled. Dr. Dawson’s paper treats of so many other points 
that in a chronicle of this nature it is impossible even to enumerate 
then.Amongst-these is the contrast afforded by the characters of 
the intervening strata to what is yielded by those of the coal and 
the underclays—namely, while the latter prove the growth of the 
coil in situ, the former prove the abundant transport of mud and 
wud by water; that is to say, the conditions employed are such as 
in the swampy deltas of great rivers. One subject touching 
m the philosophy of geology is discussed by Dr. 5 ooo with 
feat eflect—namely, the bearing of the lithological characters of 
the successive beds in each great formation on the interpretation of 
the sequence of events ah occurred during their deposition, and _ 
opinion is, that we must regard each of the great formations as 
enidence of a period “ presenting during its whole continuance 
railed conditions of land and water, with their appropriate 
‘ a » and “as forming a geological cycle, in which such 
eg “erg toa certain extent successive.” In conclusion, we 
arly ae is a capital paper, philosophically conceived and 
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is ~ i mining were never in a less. profitable state than 
a United xn i this country. There are scarcely ten mines 
the t tim gdom, producing those metals, which are not at 
webs ata loss. The aspect around is gloomy ; 

Never during Ppa? & bright spot to kindle hope. 
tn ore raised dig one year has there been a larger quantity of 
dwing 1865 The the mines of Cornwall and Devonshire than 
month w rash process continues, and the tin ore sales of 
‘litary larger than ‘in any. previous month, with one 
ed to consequences of the American civil war 
“tion of the tin-plate trade, and thus greatly reduced 
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the consumption of tin. This produced naturally a reduction of x: 

Upon this the Cornish the 
dividends, preventing calls, and keeping the miners, who have J 

shown a disposition to emigrate,—have been made to yield a quantity 
of tin ore, much in excess of the requirements of the manufacture 
At the same time, tin, in unusually large quantities, has been thw 
into the English market by the Dutch speculators. Banca anj 
Billiton tin have, from their having improved in quality, and being 
cheaper, taken the place of English tin, in many of our large works 
At the present time the price of tin ore is not sufficient to pay the 
expenses of producing it, yet the mines continue to press their om 
upon the smelters, in the face of a serious present: loss and a to 


. evident future failure, which must be ruinous. A monthly metal 


circular now before us says :—“ We have received about 2,000 slabs 
of Straits tin from America, and there is little chance of any demand 
for export hence to that country ; while, owing to the stagnation of 
the tin-plate trade, consumption of tin must have fallen off, and wil 
continue to do so for the next two months.” The quantity of tm 
here and in Holland on the 31st of May was as follows, comparel 
with the three preceding years :— | 


Tons. 


In the face of the continental disturbance which threatens, we 
cannot dare to hope for a better report in our next. 

The copper mines suffer from other causes than those influencing 
the tin mines. The present price-of English tough cake au 
197. per ton below»the.average of the last sixteen years. 7 
influences through which this state of things has been broug ) 
about are not clear. It has been referred to the failure of the rf 
demand for copper in India; but this appears quite insuflicient 
create this extreme depression. Our supplies of copper from 


have fallen off in consequence of the war with Spain, and for some 


time to come we cannot expect any large quantity of coppet 
that country. The deficiency will certainly not be made up by ayy 


increased supplies from other parts of the world. | We me era 
quently, hope, in a little time, to,see our English coppe 


becoming more profitable than they have been for some time r 


The tin-mines of Cornwall and Devonshire produced, in 1869, of Bia 15,686 


The production in 1864 having been and 
The quantity of Copper Ore produced from the mines of Cornwall "] 159,400 
The production in 1864 being ‘ 
The Swansea sales of Irish, Welsh, and Foreign Copper Ores ir 2 a 
Against, in 1864 ; : 
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Our notices of mining operations in other countries must neces- 

v be brief. A considerable degree of excitement has been 
maied in relation to mining in California, and not a little, especially 
America, in connection with the development of the wonderful 
Lake district. 

By the courtesy of the proprietors, we have been favoured with 
apies of the ‘American Journal of Mining,’ published in New York. 
this new periodical, embracing “Milling, Oil-boring, Geology, 
Mineralogy, Metallurgy,” &¢., has a sufficiently expanded field for 
ishbours, Within the United States territory, nearly every 
uduliferous and earthy mineral has been found. The extent of the 
American coal-fields is vast, and roads and railways are rapidly 
qeing out districts from which the supply of fuel can he 
abundantly obtained. A new industry has been created in the oil 
regions, and the rapidity with which the iron manufacture of the 
United States is expanding, shows that such a journal as that 
ww before us, if conducted with strict honesty of purpose, must 
— unportant, equally to the miner, the metallurgist, the manu- 
The ‘ American Journal of Mining’ 
edi ta Mining Journal’ of this country as the example 
ee W. Keports on mines and mining, correspondence on 

, On metallurgy and mineral manufactures, with notices of 

sciences which bear upon any of those industries, and a very 
ttlaisve share-list, form the bulk of the papers yet issued 

Amongst the original papers, those on “ Petroleum,” b 
rae Francis E. Engelhardt, ‘promise to be as valuable | 

ttive, as they are interesting. From the “ Mining Statistics,” 
Dr. P. Stevens, we abstract the follow: i 
ract the following particulars relative 
of mining and metallurgy :— 

pid increase of mining and metallurgical works in 
a striking proof of the rapid development of those 

portant industries in that sreat continent. 


W 
= eg te stated in United States’ official documents that there 
employing 3 We establishments engaged in raising iron ore, 
Men, There are 97 bloomaries, 286 furnaces, 
16 mills for drawing iron wire, 17 car-wheel 
if for sewin Beis establishments for castings, 19 for locomotives, 
steel, 99 for Ines, 239 for arms, 443 for hardware, 382 for 


hails, 134 for scythes, and 14 for printing-presses. 


Copper 
New Mexico. ere are 42 mining establishments in Michigan, 
tons hi i Tennessee, and North Carolina, producing 499,534 


14593,659 tons 


and Sily 
VOL, 


—Lead mining and smelting are stated to have 
2 


| 
numbers the production is stated at 15,000,000 
ast, we gave it froma strictly reliable.source as 


OOO 


* 


_ established works in Scotland, using the Torbanehill mineral, 87" 
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egg about 12,000,000 dollars, and silver about 5,000,000 
ollars. 

_ Gold.—7,202 mining establishments are reported. These ap 
situated in California, New Mexico, Oregon, North Carolin 
i Messe: and South Carolina, placing the States in the 
order of their productiveness. The gold they produced js gi 
47,566,000 

Those who are interested in the mode of occurrence of pett- 
Jeum may obtain a large amount of information by referring to the 
‘ Proceedings of the American Philosophical Society for May, 1865; 
in which will be found a very satisfactory description of the petw- 
ge deposits in the eastern coal-field of Kentucky, by Mr. 1.?. 

sley. 

The general condition of an “ Oil” country is thus described, D 

Mr. Lesley is writing especially of the neighbourhood of Paut q 
Lick Creek, Kentucky. ‘“ Petroleum is the mineral that excite i 


most interest at present in all this region, and the show which it 


makes upon the surface is extraordinary. It issues in numeit f 
places from the base of the cliffs which form walls of the , 
cafions, through which flow the main Paint and its many branches 
It saturates the slopes and banks of loose sand. It flows off, whea 
the sand is stirred with a stick, as a shining scum upon the sure 
of the stream. It has been caught against booms and barreled for | 
sale. It unites, also, with the sweepings from the sub-conglomersle 
ore and coal shales, and forms slimy ore-bogs and muck-heis : 
where the base of the conglomerate is at any greater height than 
usual above the: water-bed, and the slope from it is therefore longer 
than usual. Such is the case at the Old Oil Springs, on the noth 
line of the May and Ross Survey, where it crosses t . 
or South Fork ‘of Paint; and again 200 yards lower dow, 
Pendleton’s Oil Springs. 
‘““A black reservoir of tar-like oil here occupies the centre 0 
a sloping bog, and is kept always full from a spring at ts Ri 
limit, near the top of the slope and the foot of the cliffs, 
twenty feet above the level of the stream.” kon o 
A remarkable extension of shale mining for the er" ni 4s 
troleum is also taking place in this country. More than 100 re 
1ave lately been set to work in North Staffordshire. In — i 
and in Yorkshire many works are rapidly progressiNg rig 
pletion, for the distillation of oil. All the old works 1 F 
are actively distilling cannel coal and shale; and m 


others are starting. The consequent enormous pr — ‘rolew 
oil” in this country, added to the immense importation A and a 
from America, must lead to a great reduction of price, 


extension of its use for illuminating and lubricating P 


{Xp 

| 

P 
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The coal production of this country, as we learn, shows but a 
Jott increase in 1865 over the production of 1864. A con- 
sdorable excitement has arisen on the “Coal Question” since Mr. J. 
¢ Vill drew attention to Mr. Stanley Jevous’ book in the House of 
mmons. In this journal Mr. E. Hull has already dealt with the 


1 the 12th of June Mr. Hussey Vivian moved, in the House of 
(immons, “that an humble address be presented to Her Majesty, 
ming that she will be graciously pleased to issue a Royal commis- 
sin to investigate the probable quantity of coal contained in the 
alfelds of Great Britain, and to report on the quantity of such 
eal which may be reasonably expected to be available for use ; 
vlether it is probable that coal exists at workable depths under the 


“ Permian, New Red Sandstone, and other superincumbent strata, and 
" wether they would recommend that bore-holes should be sunk in 
| ay and what localities ; to ascertain and report on the quantity of 


ul at present consumed in the various branches of manufacture, 


lt steam navigation and for domestic as well as the 
ua quantity exported, and how far and to what extent such consump- — 
vs fon and export may be expected to increase ; how far the increase 
7 of population must necessarily accord with the increased consump- 
i. de coal, and the relations which one is likely to bear to the 
rn on and whether there is reason to believe that coal is wasted 
. atner by bad workmanship, or by carelessness, or neglect of proper 
‘. tppliances for its economical consumption, und whether they would 
rommend legislation, with a view to avoid such waste.” | 

i After an interesting debate on this important subject, in which 
" agreed that an inquiry was necessary, Sir George Grey said, 
i wi Government thought it desirable to associate with the chief 

the Geological Survey men of great 

if ae howledge and experience in the working of mines and 


nets cturing operations, with a view to a searching and impartial 
Ter m ne result of which the country might place confidence. 
. ar t that the commission should consist of a mixed body, 
hoped +7 of the highest scientific attainments, among whom 
tat ode - Murchison would allow himself to be placed. Upon 
notion,” tstanding the Government were prepared to agree to the 


ata! therefore, hope that the “Coal Question ” will receive 


=> 


The 2 MINERALOGY. 
Qharter contribution to this science during the 
<2 n Bernhard von Cotta’s ‘ Treatise on Lithology * in 


* 
von Cotta, aides and Described: a Treatise on..Lithology. By Bernhard 
Green, & Cp, nglish edition, by Philip) Henry Lawrence. Longman, 


| 

he 

as 
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_ some time longer, there will doubtless be new matter and fresh 


_ terrupted steps towards new fields of discovery, and every year 
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its English form, for which we are. indebted to Philip Henry Lay. 
rence ; the translation, however, being revised by the author, The 
original work of Cotta is well known. Opinions vary Widely as to 
its merits, but it has passed through two German editions. ani 
third is in preparation ; 
This alone speaks loudly in favour of a work which is purely 
scientific, and may be accepted as the best possible testimony to if 
general merits. Professor Cotta informs us—“ This English edition 
may be considered as the third edition of my original work, although, 
if the appearance of a third German edition should be delayed for 


alterations to be introduced; for science marches with wir- 


alters its aspect. In a system of lithology, however, most of the | 
names which are in use will probably remain, and one chief object 
of this book is to define these so as to render intelligible the ho 
which each name should convey, and both author and translator are 
actuated by the desire and ambition of arriving, as far as may be 
ssible, at a common ground for all nations in respect of the 
important matter of rock nomenclature.” 
A careful examination of this important work must be reserve, 
and will probably be presented to our readers on a future occasion; 
it is sufficient now that we have directed attention to the firs 


appearance in the English language of a comprehensive treatise 00 


Lithology. 

The following mineralogical works have appeared dunng the ; 

uarter :—‘ Die Minerale der Schweiz,’ von Dr. Adolf Kenngott : 
1866.— Vorlesungen tiber Mineralogie, von Kokscharov. 


1 Band. St. Petersburg. 1865. (Received by us not until a 

1866.)—‘ A Catalogue of Siberian Tonazes,’ by Kokscharow. 

Petersburg. 1866. (Written in the Russian language.) if 
Analyses of Rahtite, of Marcylite, and of Moronolite, ye 

S. W. Tyler, are given in ‘Silliman’s Journal,’ by Professor Y if 

U. Shepard.* Rahtite was distinguished as a new species PY ©" 

Tyler in 1861, during a survey of the Ducktown yd 

Tennessee. It is found associated with melaconite, ¢ aire 

and Redruthite, in the decomposed portivns of the great coppet vith 

of these mines. he colour of the mineral is a dark lead-grey; I 

a tinge of blue, not unlike some of the ores of antimony. r 

structure is massive, though at first inspection 1t seems 6 


crystalline ; but this deceptive appearance arises fr fete to 


traversed in all directions by slender prismatic cavities, The 


it by some unknown mineral which a4 wholly disappearet- 
walls of these cells are polished and bright. abt 
The-analysis of Rahtite, whichis so named after Captain 
* <The American Journal of Science and Art,’ No. 122, 


if 
tt 
=) 
| 


Ss 


BSS 


106] Mining, Mineralogy, and Metallurgy. 427 


fe manager of the principal Ducktown mines, gives its com- 
tion a8 :— 


Sulphur 
Copper 4° 
101+40 


Mareylite, a mineral already described in Shepard's ‘ Mineralogy, 
but not hitherto obtained in a pure state, is, according to Mr. Tyler's 
aualysis | | 

Sulphide of Copper. ‘ 47°70 
Sulphide of Iron . . 8°86 


Oxide of Copper . 

101°39 


The name given to this copper ore is unfortunately like Mar- 
teline—one of the oxides of manganese, for which, by its name, it 
may be mistaken. 

Moronolite appears to be nearly identical with Gelbeisenerz and 
Jarosite, a potash-copperas,* the only peculiarity being that while 
the two last have each but one of the stkalisa, they are both present 
Moronolite. 

Professor Shepard calls attention to a mineral found in the old 
workings of the Southampton lead mine in Massachusetts, which 
Htores to be Scheeletine, a tungstate of lead. THe also notices the 

very of Uwarowite—a lime-chrome-garnet,—from Wood’s 
chrome-mine, Texas, Pennsylvania. 

Professor E. J. Chapman, of Toronto, writes of the discovery of 
— lead In some mines on the north-west shores of Lake 

“ys Native lead has been found by the late Captain Stephen 

Y, 0 the mines of the Duke of Devonshire, in Yorkshire. 

A new arseniate of zinc, called after M. Adam, Adamite t+—the 

sal, first examined by M. Friedel—having been found in the 

net of that mineralogist,—has been brought to the notice of the 
Ne ‘my of Sciences of Paris. The specimen was from Chili, and 
oe mixed in @ mass of native silver with Limonite. Chemical 
yas showed it to consist of :-— 


Arsenic Acid ‘ . 89-935 

Oxide of Manganese . . trace. 
4 55 
100-30 


Bristow’s Glossary of Mincralogy.’ 
‘American Journal of Science and Art,’ No. 122. 
‘Comptes Reudus,’ No. 12, p. 692. 
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These numbers accord with the formula As Zp while 
at the same time, the crystalline form shows the most complete 
isomorphism to exist between this new substance and Olivenite an] 
Libethenite. 

Sir David Brewster brought before the Royal Society of Eiin. 
burgh a very fine specimen of fossil amber discovered in the kingdon 
of Ava. Mr. T. C. Archer also called the attention of the Society 
to a new bituminous substance imported into Liverpool from Brazil, 
This bituminous shale was submitted to the examination of Dr. 
Edwards, who declared it to contain a larger quantity of oil than the 
Torbanehill mineral. Some specimens of bituminous schists yer 
exhibited in the Brazilian collection in 1862; from one of the 
localities then named, this specimen is supposed to be derived. 

In a letter read by M. St. Claire-Deville, at a meeting of the 
Academy of Sciences, M. Wohler described a new mineral ftom 
—_ Borneo. This mineral, for which the name of Laurite is proposed, 
Bae is-a-sesquisulphide of Ruthenium combined or mixed with sulphide 
of Osmium. Laurite is found in the form of small globules having 
slight appearance of crystallization. In colour and brilliancy t 
resembles erystallized oligist. An analysis of Laurite gave:— 


— | 


_ 


This mineral-—which appears to be the first example found ofa 
natural sulphide of the platinum group—is not attacked by either 
nitro-muriatic acid, or by bisulphate of potash at a red heat. It fuses, 
however, with hydrate of potash and nitre, forming a brown mas, 
which gives a fine orange-coloured solution. | 

M. Berthollet has recently published a new hypothesis on th 
origin of carburets and the combustible minerals.* Although those 
combustible minerals, which obviously result from the trans 
formation of organic matter, admit of explanation, there ”* - 
which are not so produced, as the carburets observed 1 the produc 


of volcanic eruptions, and such as have been. detected by M. Daubree 


: in meteorites, which require some other explanation. M. oa 
: supposes carbonic acid, penctrating the crust of the earth, ‘hat thus 
3 in contact with the alkaline metals at a high temperature, ‘vind 
f. acetyl is first formed, which undergoes a series of reactions, §1V!"5 
if rise to the almost infinite series of hydro-carbon compe ‘ to ML. 
f must refer our readers to the original communication 

Berthollet’s previous experiments. 

‘ M. Pisani in one of the last séances of the Academie gh 
i presented a note upon a new mineral, which had a ering 
examined by M. Adam. It is an arseniate of copper, 

* Sce ‘ L'Iustitut,’ May 16, 1566. 


_ 
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rom the arseniates which had been analyzed by Bournon, Haiiy, and 

Ralant, in containing a notable quantity of oxide of iron. Amongst 

te analyses which have been made of Aphanese or Clinoclase as it 

ns supposed, was one by Chenevix, which gave arsenic acid 33° 5, 

mide of copper 22°5, oxide of iron 27°5, water and sand 15-0. 

This was suspected to be an error until Mr. Adam analyzed a 
men for M. Pisani, and proved it to be a species different from 
other arseniates of copper. His analysis was:— 


Oxide of [ron . 25°10 


100-30 


To this mineral, which so nearly approaches the arseniate of 
copper analyzed by Chenevix, it is proposed to give the name of 
Cheneviaite, It is found in little compact masses in the quartzose 
mks of Cornwall. They are usually so interpenetrated with the 
fugue, that it has been impossible to separate the one completely 
from the other; thus the density which has been obtained 1s only 
yproumate, namely, 3°93 ; its hardness being 4°8. It is opaque, 
fracture, and of a dull-green colour passing to 

A peculiar example of a physical change in a diamond has 
ood been brought under the notice of the Académie des Sciences 
tise M. Frémy exhibited at the meeting on the 7th of May a 
n ond weighing more than sixty grains, which at the ordinary — 
uperature is lightly shaded yellow, but which, when submitted to 
he of an elevated temperature, assumed a rose tint, which it 
* eee days, returning gradually to its normal yellow 
a Newey being rose-coloured at one séance, will, if pre- 
abit é cabinet of the Institute until the next séance, again 
hj 8 original yellow colour. The ordinary price of a diamond 
8 Weight would be about 60,000 franes ; with the rose-colour, 

™ thi permanent, the value would be at least tripled.. We 

= da the first example of a diamond of variable colour. 

‘omnis D. Whitneyt has been examining Clear Lake in 
Its neighbourhood. This lake is sixty-five miles 
the south. : a Bay, and is about twenty-five miles long. On 
about two. ” side of a narrow arm of this lake is a small lake 

» --and-a-half miles in circumference, known as the “ Borax 
tom the waters of this lake, evidently of volcanic origin, 


there | 
Can 
a be extracted, without much trouble, a large quantity of 
‘ 
t'G londes, April 12, 1866. ‘Comptes Rendus,’ No. 12, p. 690. 


Cological Survey of California,’ by J. D. Whitney, State Geologist. 
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discovery is great indeed. We have seen natural crystals of borax 
from two to three inches in length brought from this remarkable 
region. We understand that an English chemist is now engaged in 


investigating the matter, and there is no doubt but in a short | 
time, by either English industry or American energy, this new soure | 
of borax will be brought into active rivalry with the lagoonsof | 
Tuscany. Indeed, a “ California Borax Company ” is already formed, | 


A new source of the metal Indium has been found by Dr. 
Kachler in the zinc blende of Schoenfeld, near Schloggenwald, in 


which mineral it is associated with tin and other metals in such | 
proportion that some grains of it can be separated. The blende is 

roasted, dissolved in sulphuric acid, and the solution treated with | 
metallic zine, the Indium is then precipitated with the other metals, | 


from which it can be ultimately separated. 

M. Henry Soliel has presented to the Académie des Sciences of 
Paris a memoir “ Upon the Direction of the Optical Axis in Rock 
Crystals.” This is a very elaborate examination of this optical 
question, to which M. Henry Soliel appears to have found a very 


perfect solution. This memoir will appear in the ‘ Comptes Rendus 


the Academy. 


Leuchtenbergite is the name of a mineral, to which the Duke 
Nicholas of Leuchtenberg has recently drawn the attention of 
the Academy of Sciences of St. Petersburg, with a view to remove 
the uncertainty which surrounded it. Breithaupt considered it 
as an altered Chlorite; Komonen found but 8°62 per cent. : 
water ; Cloizeaux regarded this mineral as a variety of Pennine; 
while Nauman regarded it as a variety of Clinochlore. 

The Leuchtenbergite is found near Slatoust and in the mow 
tains of Chichime in the Ural. It is a talc-like mineral, with 


hardness of 2°5 and a density of 2°61. The analysis of the mineral 


gives :— 
Oxide of Iron. 4 
agnesia 

99°42 


ical 
This is nearly the composition of Clinochlore ; but 1s / ep 
characteristics induce the Duke of 
distinct variety, appertaining to the group of Chlorites. |, 
Heddle communicates to the ‘ Philosophical Magazine 
following notice of a British variety of Wulfenite :— _ 


* * Philosophical Magazine, April, 1866. 


July, | 
borax in the condition of nearly absolute purity. The value of this | 
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“Qreg and Lettsom doubt whether or not Wulfenite may rank 
sa British species. In Thomson’s ‘ Mineralogy,’ vol. 1., p. 565, we 
fnd the following remarks on a specimen (a single specimen) in 
the possession of the Stockholm Academy :—‘ It was ticketed lead 

, from Mendip, near Churchill, in Somersetshire ; it was chiefly 
carbonate of lead, but it contained two portions of a yellower colour 
than the rest, which attracted the particular attention of Berzelius.* 
One of them being examined by the blowpipe proved to be molyb- 
date of lead ; the other portion was an oxychloride of lead.’ 

' “This, so far as I know, is the only published record of the 
oeurrence of this substance in Britain. Lately a new pit was sunk 
for some thirty fathoms at the ‘South of Scotland Mines,’ at Lack- 
entyre, near Gateshead, in Kirkeudbrightshire, and amongst many 
interesting minerals brought me thence by Mr. James Russel, of 
Airdrie, there was a single specimen of the molybdate. The asso- 
ciated minerals are galena, carbonate and phosphate of lead, and 
cupreous calamine ; the molybdate occurs in and 
wusually brilliantly polished crystals of about } inch in size; the 
aystals are thin, transparent, and bright yellow. The pit in which 
this specimen was found proved unproductive, and has been aban- 
doned; there is thus little te of others being obtained.” — 
Mineralogical notices would not be complete without a 


record of the following papers :—“ Uber den Titanit im Syenit des 


Planen’schen Grundes,” von P. Grosh.t—“ Uber der Natur der Sili- 
tate, von Dr. Mohr.t—“ Neubildung von Schwefelkupfer in ver- 
gelbtem Papier alter Biicher,” Kerner.§{—* Mineralogical Corre- 
spondence.” || —“ Kondroarsenit, ein neues Alloklas, ein 


neues Mineral.”** «Uber den Klipsteinit, ein neues Mangansilicat,”’ 
von Prof. Kobell.;;—* Preisaufgabe aus dem Gebiete der Mine- 
talogie,”{ t —« Mineralogische Studien,” von Breithaupt.§§ | 
M. Daubree has published ‘ Expériences synthétiques relatives 
Météorites, auxquels ces Expériences con- 
uusent, and M. Boussingault writes,{% “Sur la nitriére de 
wcunga, dans de Equateur.” 


METALLURGY. 


Bors. § there are several patent processes, of more or less 
» Which may eventually require a notice from us, these are all 


* 
Kong. Vet. Acad. Handl.’ 1823, p. 184. 
‘eues Jalirbuch fiir Mineralogie,’ 1 Heft, p. 45. 


Ibid, 2 Heft 
p. 181. Ibid., p. 227. Ibid, 
fiir Praktische Chemie® No. 60. 


esterreiche Zeitschrift fiir Berg. und Hiittenwesen,’ p. 102 
Berg. und Hutten miannische 
Gq ca bles Rendus, No. 5, p. 200; No. 8, p. 369; No. 12, p. 660. 
nnales de Chemie et Ph vsique,’ Mars, p. 358. 
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at present in the condition of undeveloped schemes, Beyond those 


there is an entire absence of any real improvement in any } 
of metallurgy to be noticed. : dome 


M. L. Cailletez has an interesting memoir on the “ Dissociation 


des gaz dans les foyers métallurgiques,” in which he confirms the 
results obtained by M. H. St. Claire-Deville by experiments on q 
laboratory scale.* 


— 


TX. PHYSICS. 


Ligut.—F'ather Secchi has sent to the Academy of Sciences an 
account of the spectra of some stars, as recently seen by him ina 
new spectrometer by Merz, with a prism by Hofinann, of Paris. A 
drawing of the spectrum of « Orionis accompanied the communica- 
tion. The spectrum of Sirius is described by the learned author as 
resembling that of sulphur. | 

A suggestion, which is likely to be of considerable value to 
photographers, has been made by Dr. Angus Smith, F.R.S. The 
cause of the destruction of photographs, apparently by the action of 
time only, is generally considered to be due in reality to the 
presence of a minute quantity of hyposulphite of soda remaining in 
the paper. Hitherto almost the only plan of getting mid of this 
agent has been long and continuous washing in cold or hot water. 
Dr. Angus Smith has suggested oxidizing the hyposulplhite of soda 
into sulphate of soda (which is likely to be harmless), by means of 
dilute peroxide of hydrogen. Peroxide of hydrogen has been little 
known to chemists, and even now it is seldom obtained in its pure 
state. It is, however, to be had in a solution, and in a state 


sufticiently strong for many important purposes in analysis. Oxides, 


such as in the case of manganese, which will not fall till more highly 
oxidized, are with advantage treated by it. The lower oxide may 
remain unobserved in a solution, and in a state of munuteness 
sufficient to keep it in suspension; but at the moment of contact 
with the peroxide of hydrogen it blackens and falls. 

When the peroxide is poured into a solution of hyposulphite of 
soda, the change is not observed, as there is no coloured oxide to ; 
formed ; but when a salt of barium is afterwards added, it 1s foun 
that sulphuric acid has taken the place of hyposulphurous. He 
strength of the solution does not require to be great. That whic 
is sold contains about nine volumes of available oxygen. it dilu 
a thousand times, a solution is obtained capable of oxidizing pind 
sulphites. It appears that all the hyposulphurous acid 1s instanuly 
converted. the 

Peroxide of hydrogen is in reality an oxide of water ; when 

* * Les Mondes,’ April 19, 1866. 
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aygen leaves it to do its work nothing but water is left ; nothing 
lang added to be washed out. : 

The peroxide, as sold, contains a little acid (sulphuric) ; when 
mde alkaline it does not keep so well. If a drop 1s put upon a 
shotograph it very slowly bleaches ; its use in this undiluted state 
snot recommended. Again, if the peroxide, as sold, is neutralized, 
the bleaching does not take place, at least in an hour, an ample 
time, For neutralization soda may be used. | 


Hear.—M. Cailletet has continued the experiments of Deville 
m the dissociation of compound gases at high temperatures. 

The author, by peculiar contrivances, drew air from blast 
furnaces, ancl submitted it to analysis. ‘The first analysis is of gas 
taken from the hottest part of a furnace, and rapidly cooled by a 
stream of water, on the Ba of M. St. Claire-Deville. The mixture 
was composed of— 


he ll. 
100° 00 100-00 


These results confirm those of Deville, and show that oxygen 
oes not combine with hydrogen, carbon, or carbonic oxide at very 
high temperatures. The author afterwards took air from furnaces 
it lower temperatures, and the results show the gradual disappear- 
ee of the oxygen with the abasement of the temperature, and of 
ourse the increase of carbonic acid. M. Cailletet concludes that 
“mpound gases cannot exist at high temperatures. 


A curious fact in relation to the storage of solar heat for future 
ise has Leen communicated by M. Jeannel to the French Academy 
of Sciences, Fused acetate of soda, allowed to cool in the open air, 
crystallizes in prismatic needles at + 58°; allowed to cool, however, 
ina hmited amount of moist air, it does not crystallize even at zero, 
but becomes a soft translucent mass. If, after having been so 
‘oled, it is exposed freely to dry air, and touched with a dry solid 
y,1t suddenly assumes the ordinary crystalline form of prismatic 
leedles, and rises to the crystallizing point + 58°, or near it. M. 
‘tnel remarks that this experiment shows how solar heat may ke 

ted up and made to re-appear again at will. It is possible, he 
“YS, In our climates to raise acetate of soda under bell-glasses or 
b frames to + 59°. The acetate so exposed and cooled, sheltered 

= be ar, does not crystallize, and is always ready to give out 
w Aeat again on being touched with a dry solid body. 


M. de Vignette Lamotte has sent tothe French Academy a long 
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memoir, “On the Preservation of Wines by the Em loyment of 
Heat.” M. Pasteur, reviving an old suggestion of A pert, pro- 
poses to heat wine for a few minutes to 70 or 80 ©. The anthor 
objects to this, and says it is better to submit the wines for some 
time to a temperature not exceeding 45 C. He seems to admit, 
however, that Appert’s or Pasteur’s plan answers well with the 


more saccharine and alcoholic wines, like ports and sherrieg, &e, 


Some remarkable results of the exposure of phosphorus to heat 
have been communicated by M. Hittorf to the ‘ Annalen der Physik 
und Chemie.’ Schroetter states. that red phosphorus returns to 
the state of ordinary phosphorus at 260° C., but M. Hittorf finds 
that. this change does not take place under a temperature of about 
447° C, At a lower temperature red phosphorus may volatilize, 
and its vapour acquire a high tension without ceasing to belong 
to the red modification. The transformation of ordinary into red 
phosphorus may casily be effected by heating in a closed vessel at a 
temperature above 300° C., 

In vaporizing amorphoxs phosphorus, it does not melt; in this 
resembling its congener arsenic, which resemblance induced M. 
Hittorf to endeavour to crystallize this variety of phosphorus, which 
he belicved would take rhomboidal forms like arsenic; his expeti- 
ments proved him to be right. | mene 

Of the numerous attempts made by M. Hittorf, we will cite only 
that which was successful: it consists in heating red phosphorus 
and lead in a closed vessel, the lead dissolved the phosphorus, and 
then deposited it in a crystallized state. The operation was per 
formed in a fusible green glass tube, a quarter filled with ordinary 
ety. and the rest with lead ; the tube was first cleared of air 

y means of a current of carbonic acid gas, then exhausted, 
afterwards sealed. It was now introduced into an iron muflle, an 
the spaces filled with calcined magnesia, pressed round the whole of 
the glass tube. 

After ten hours’ heating, the lead was covered with brillan 
flakes of metallic-looking phosphorus, the finest appearing red when 
held to the light. bat 

No polyhedric form could be recognized in these oryeals, = 
the lead retained some. These were isolated by treating by i 
acid of 1:1, which has no action on phosphorus, while it ready 
forms nitrate of lead. | ‘oi 

The crystalline powder accumulated at the bottom of the ps 
was “metallic ” phosphorus, which was then in the form of a mi 
of microscopic rhombohedra, resembling crystals of arsenic. (its 
state phosphorus is a conductor of electricity ; at 15:5 , 
density is 2°34. the 

M. Hittorf classes the new modification of phosphorus che 
same category with red phosphorus, and gives to the two the gen 
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ume of metallic phosphorus, which he subdivides into metallic 
erstallized and amorphous. Commercial amorphous 
horus is often in the crystalline state. 
and others who are occasionally engaged in the 
aimination of organic tissues and gelatinous substances, will be 
ghd to know of a method by which these bodies can be dried without 
the application of heat. A large number of substances, like gum, 
fe, have, as is well known, the property of agglomerating, upon 
iryng, into amorphous masses, more or less solid and translucent, by 
thich, on the one hand, the original appearance of the freshly made 
tion is lost, and, on the other, complete desiccation rendered 
wry dificult. In order to obviate this adhesion of the elementary 
circumstances, Reischauer ropos carry on this 
= “ of contact with the nfl. Weg and by the aid of a 
sutable ethereal medium. 
The apparatus employed for this pu is, in its simplest form, 
ivell-closed glass rand filled with aha Ge a similar hquid, at the 
lttom of which is placed the chloride of calcium, quicklime, 
of copper, &c., intended to absorb “a 
ow vessel is placed below the surface of the. liquid for the 
reception of the hema to be dried. The modus sas. is now 
‘very simple one. ‘The ether continually yielding its water to the 
thlonde of calcium constantly withdraws it in turn from the 
sulstanee to be dried, until, finally, the latter corresponds in its 
hygroscopic state with that of the desiccating agent. The thorough 
velting in this manner of the constituent particles of the substance 
to be dried (which, of course, must be insoluble in an ethereal 
liquid) prevents their sticking together; and the original appearance 


Bretamed when dry, 
Gum, separated by precipitating the aqueous solution with 
ileohol, gives an amorphous white mass of very slight adhesiveness, 
md with no trace of the common elass-like condition. The so- 
alled diastase, or the body obtained by precipitating the extract of 
walt with alcohol, deprived of water under ether, forms spongy and — 
Mery light granules. In this state it retains its effect upon starch. 
microscopical examination of starch paste dried by this process 
7% scarcely a doubt that the starch grains exist in paste in a 
sad only of extraordinary expansion, and not in that of actual 
on. Hops give a mass similar to diastase, but, however, no 
on capable of producing fermentation. The organs of plants 
rapidly under this treatment, commonly retaining their colour, 
"i umusually delicate. Taken from the ether, they soon 
e° on loist again in the air, and rapidly lose their colour, which 


continuance in the liquid appears remarkably fine. 


© behaviour of animal productions under this method of 
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drying is of especial interest. It may be remarked, that generally 
while vegetable matters are distinguished by their great brittleness 
in the dry state, those of animal origin are characterized by a remark. 


able toughness, which reaches its highest degree in the fibrous for- 


‘mations of the skin. The pliability of thick skin dried in ethe 
over chloride of calcium is very extraordinary. Other animal pre- 
 parations at the same time preserve their original form in the 


state, the usual contraction of the parts being thus avoided, The 
whole intestines of a young dog treated in this manner formed, 
remarkable anatomical preparation, in which the delicate structures 
were preserved in the most complete manner upon drying. The 


lungs and liver, to preserve which vain attempts have hitherto been - 


made, formed a light spongy mass, retaining completely their 
organization. It is more than probable that anatomists can make 
use of this process in many cases; as, for instance, in the micro 
scopical examination of the kidneys, pancreas, &c., particularly in 
those which have hitherto required the solidification of the object by 
chromic acid, &e. The use of the ether in a liquid form is fre- 
quently not necessary. The skin of animals, animal membrane, kc, 
readily assume in an atmosphere saturated with the vapour of ether 
containing a suitable strongly hygroscopic substance, a condition 
similar to that of white dressed leather. A like satisfactory result, 
however, is not obtained in the desiccation of inorganic substances, 
oxide of iron, alumina, &c., in artificial media. It is obvious that 
this process may be rendered useful under suitable modifications for 
other purposes. It is a ready method, according to Reischauer, for 
removing acid bodies soluble in ether from their aqueous solutions, 


by putting them into an ethereal liquid with caustic lime or 


potassa. 


In chemical research it is frequently desirable to have the means 
of producing a very low temperature ; but owing to the trouble and 
delay in preparing a freezing mixture, it is seldom employed. ™ 
Crookes led described a plan by which a very low temperature 8 


produced, by forcibly blowing a mixture of air and volatile liquid 
through a fine jet. 


The instrument is the well-known one made by Messrs. Krohne 
Sesemann, for the purpose of producing local anesthesia in surgi a 
operations, and the liquid recommended to be used 18 perfect 
ether. ‘T'wo ounces of liquid were put into the four-ounce 
belonging to the instrument; the air was forced in by means © 


small india-rubber hand-pump, and the jet was about the size : 
that of an ordinary mouth blowpipe. By means of smal] wires 1 


inner orifice of the jet could be contracted at pleasure. | 
When the liquid used was ordinary ether from methylated Ech 
and the distance of the bulb of the thermometer from the jet 4 


so. SE =e 
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the lowest temperature was — 20°°7 C., and the bulb of the thermo- 
neter became quickly coated with ice, condensed from the atmosphere. 
Water in a test-tube held in front of the jet commenced to freeze 
immediately. With pure ether, sp. gr. C., prepared for 
r westhetic purposes, a temperature of ~ 21°-6C. was produced, and 

| - geonsiderable quantity of ice condensed round the bulb of the ther- 
nometer, so as to impede the cooling, unless occasionally removed. 
Absolute alcohol gave a temperature of + 8°°0C. Pure methyl 
3 


alcohol, sp. gr. *803, + 1°1C. Solution of ammonia, sp. gr. *880, 
- 11°C. Chloroform, — 5°1C. Bichloride of carbon, 2°2C. Bisul- 
phide of carbon gave a temperature of —17°6 C. ; large quantities of 
ie condensed on the bulb, coating it nearly tin. thick. In a few 
ninutes the bisulphide of carbon ceased to issue regularly from the 
jt, and miniature snow-balls were blown out at intervals. The 
lisulphide of carbon apparently contained water. The temperature 
of the room was C. 


Most of our readers are acquainted with the ingenious apparatus 
of M. Carré for the production of a low temperature by means of 
ammoniacal gas. M. Kiiab has proposed a new process for its 
condensation. Chloride of calcium absorbs its own weight of 
immoniacal gas, which is again evolved on the application of heat. 
The chloride will serve an indefinite time. M. Knab considers that 
lis discovery will be found very useful: 1, Because chloride of 
calcium saturated with ammonia is a dry powder easy of transport ; 
2, because chloride of calcium is of very little value; and 3, while 
water will only hold in solution 20 per cent. of ammonia, the — 
chloride will hold 56 per cent., so that the cost of sending ammonia 
tbout will be greatly diminished. 


Exectricrry.— M. E. Beequerel has presented to the French 
cademy'a memoir “On the Thermo-electric Powers of Bodies, and 
on Thermo-electric Piles.” In his last memoir the author stated that 
bars of sulphide of copper obtained by fusion were very differently 
fudowed with electro-motive energy. He now publishes his dis- 
(Overy that all these bars may be made to exhibit an equal power 
ysmply subjecting them, after fusion, to a dull-red heat for several 
rai The second part of the memoir is devoted to an account of 
® electro-motive force of. various alloys, in which he shows that 
in alloy of equal equivalents of cadmium and antimony may advan- 
eously replace idlhetia in the construction of piles for the study 


of calorific radiation. 


“in M. Gerardin has described a battery of iron turnings. The 
¢ofa Bunsen’s battery is replaced by iron borings. The iron is 
seek in common water. The porous vessel contains a solution of 
— of iron in agua regia. The positive pole is made of 
Powdered coke agglomerated with paraffine. Such a battery may 
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be made of large dimensions, and a great deal of electricity obtained 
at small cost. 


M. Torreggiani has also described a new battery and a practical 
application of it. After repeated experiments, he has proved that a 
pile in which the positive pole is represented by metallic lead, and 
the negative by carbon, and containing a saline solution (an alka- 
line acetate), gives, besides electricity, a large quantity of pure car- 
bonate of lead, which may be profitably employed. The author 


igi that this is an easy and innocuous way of making white 
ead. 


All discoveries in electricity which have been made for many years 
have been surpassed in practical importance by one, the particulars of 
which were communicated to the Royal Society a few weeks ago by 
H. Wilde, Esq. Space will not permit of our giving more than a 
brief account of this invention; but in our next issue, we propose 
to lay before our readers a full account of his entirely new magneto- 
electric machine. The principle is not difficult to understand. An 


armature wound round with insulated wire is made to revolve rapidly © 


in front of the poles of a large permanent magnet. The currents of 
electricity thus induced in the insulated wire are carried round a large 
electro-magnet, which is thereby excited to a very high degree. In 
front of this electro-magnet a second covered armature is rotated, 
and the electric current thus generated is carried round a third 
electro-magnet. It is from a rotating armature in front of this 
third magnet that the electric current ultirately used for heating 
or lighting effects is produced. At each passage round the electro- 
magnets, and induction in the rotating armatures, the electric eur 
rent becomes magnified to an extraordinary degree, until ultimately 
it is powerful enough to melt iron bars in a minute or two, and to 
produce a light surpassing that of the sun itself. ‘ 

The machine is driven by means of a steam-engine, and a8 
almost the only current expense is for motive power, it is not an I 
probable supposition that ere long electric lights of the most intens? 
description will be as common in large factories and public build- 
ings as gaslights are at the present time. 


X. ZOOLOGY AND ANIMAL PHYSIOLOGY. 
(Including the Proceedings of the Zoological Society.) 
Erxno.ocy or Anthropology is one of those studies which are as yet 


themselves with the accumulation of facts, waiting the time when el 
material may justify the establishment of those broad generalizations 


in a very infantile condition, and those who pursue it have to content 
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shich constitute the foundations of a true science. Mr. Mackintosh 
luslately published some remarks on the “Comparative Anthropology 
{England and Wales,”* which in their disconnected character well 
thibit the want of some systematic principles to connect the observa- 
tinsof the practical ethnologist. The paper is illustrated by a plate 
ontaining portraits of some twenty-eight individuals, male and female, 
fom various parts of England and Wales; and it is from the study 
f physiognomy and habit that the author has attempted to draw 
gme conclusions as to the sources of the population of our country. 
He remarks on the character and appearance of the inhabitants of 
narious localities, and from his observations draws conclusions as to 
the races inhabiting different counties, much in accordance with 
those of previous observers. At the same time, it may be remarked 
that the evidence submitted—namely, a selected series of twenty- 
fight portraits—is hardly satisfactory with regard to the facial 
characters of such a various and mixed population as that of Eng- 
ind and Wales. It is hardly a safe thing to theorize upon the 
amlarity between the countenances of Professor Steenstrup and the 
nabitants of the north and east of England; nor can Sir Bulwer 
Lytton’s novels be accepted as works of authority in ethnology. A 
vay detailed examination and very careful illustration will be 
uecessary in order to establish many of the bare assertions and 
Tame contained in this pamphlet; it may, nevertheless, be 
ble as indicating a direction in which research may be 
extended. 
Mr. Luke Burke, the editor of the ‘ Ethnological Journal,’ is 
i the present time publishing in his pages a series of articles on 
the ‘Principles of Ethnology,” and it is much to be hoped that he 
= ay in laying some solid foundations on which the Science 
_ Inthe ‘ Bulletins of the Anthroy ological Society’ of Paris last 
ro 8 an interesting paper, by M. Paul Broca, “ On the Seat of 
Faculty of Articulate Language.” He endeavours to show that 
hieulty of speech is specially subject to the third convolution of 
if frontal region of the cerebrum, and brings forward several cases 
: muy or natural deficiency in this part to support his view. It 
ay however, that in the great majority of cases the left hemi- 
‘te of the brain was alone affected, whilst injury to the right 
‘sphere produced no effect. M. Broca explains this by remind- 
“8 Us that nearly every person is right-handed, and that con- 
weaty the left side of the brain has to take the lead in nearly 
Ke og actions; moreover, Gratiolet has observed that the 
ry ae of the left hemisphere are developed at an earlier 
be ae those of the right. Hence, M. Broca argues that it is 
‘tt-third frontal convolution which is pre-eminent in the faculty 


VOL, 11 * * Anthropological Review, January, 1866. 
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nomena in the pulse which it was quite impossible to detect by the 
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of speech, and that though when this is injured, by long ¢; 
right side may-be made to do its work, oh in the Bom | rn te 
right side takes no very active part. He compares the case to the 
attempt to use the left hand for writing, when the right hand. which 
has been trained to work with facility, has been injured. M. Broci’s 
argument is certainly ingenious, and will doubtless give phrenolo- 
gists some hope of yet mapping out the couvolutions of the bain 
to their respective “ faculties.” 

The Sphygmograph, which is exciting some attention just nov, 
is one of those ingenious instruments which have been devised of 
late years, promising really to assist medical men in reducing their 
art to something like a science. Its great merit is this, that it 
gives a permanent and minutely accurate record of a phenomenon 
which before was known only by the very unsatisfactory discrimi- 
nation of the sense of touch.* | 

The sphygmograph is an instrument for producing a self- 
written record of the swellings and contractions of the arteries 
known as the pulse. Its iventor, Dr. E. J. Marey, is a Paris phy- 
sician, who is well known for many valuable physiological essays. 


~ The main features presented by the instrument are the following — 


A principal beam of light construction is fastened on the arm by care- 
fully padded straps ; to this is attached a lever of nearly the length 


of the fore-arm; the shorter arm of this lever rests gently but: 


firmly on the pulse; at each rise of the artery and subsequent fall 
the motion is exactly imparted to the lever, and the end of the 
longer arm performs the same movements as does the shorter, but 
ona much larger scale. ‘To the end of the longer arm is attache 
a fine-pointed pencil, in contact with which a smooth strip of papet 
is made to move by clockwork in a horizontal direction. The effect 
of this arrangement is, that a straight line would be drawn on the piece 
of paper were it not for the rhythmic perpendicular movement 
caused by the pulse, which results in the production of an undulated 
line, the waves in which represent the separate expansions of the 
artery ; of course, it is evident that since the movement of the pape 
is invariably uniform, the variations in the pulse will be distinctly 
indicated by the height, length, and form of the waves ; and accor 
ingly we have a most accurate and valuable means of comparing the 
pulse in various individuals and under various circumstances. ~~ 
interesting results have been obtained by studying the eet 
diseased persons, and the instrument has been found to exhibit phe 


rough-and-ready means of the fingers. The “ sphygmogram 
— afflicted with a certain disease of the heart, tor exal 6, * 


ound to exhibit a series of undulations, the ascending lne of which is 


**On the Use of the Sphygmograph in the Investigation of Dees 
Balthazar W. Foster, M.D., M.R.C.P. Lond., Professor of Ciinical Mea! 
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rery long and tremulous, and but slightly oblique, while the descend- 
ingisabrupt and nearly perpendicular. The application and value 
" of the instrument will be apparent from these remarks. 
Dr. Edward Schunck has communicated a paper to the Royal 
, Suciety “On the Colouring and Extractive Matters of Urine.” He is 
; ldl by his experiments to conclude that human urine contains at 
; last two peculiar colouring matters,—one soluble in alcohol and 
her, while the other is soluble in alcohol but not in ether. The 
: ae of a third insoluble extractive matter appears very ° 
doubtful. 
In our last “ Chronicle” we noticed the researches of M. E. Alix, 
| m the “ Parturition of the Marsupials,” in which he attributed the 
BB discovery of the mode of performance of this function to M. Jules 
Verreaux, and also on anatomical grounds supported Sir Everard — 
Home's views in opposition to those of Cuvier and Owen. Prof. 
Owen has now sent a communication to the Academy of Sciences ot 
Paris, in which he overthrows the claims of M. Alix to a discovery, 
ind at the same time reviews his own labours on the question at 
sue, and gives an account of the parturition of a Macropus major, 
which he had isolated at the Zoological Society’s Gardens for some 
time, several years since. It appears that M. Alix had only con- 
sulted Prof. Owen's researches through the medium of a Cyclopedia. — 
Dr. Drosier, of Caius College, Cambridge, has lately been making 
some observations on the Functions of the Air-cells and the Mechan- 
im of Respiration in Birds. He remarks that several of the 
‘mmonly received views are quite untenable, such as that the air- 
cells are mtended to assist in supporting the bird in flight by 
rendering it lighter, in consequence of the rarefaction of the air in 
the air-cells and the hollow bones; and again, that the air-cells are 
‘sort of second respiratory apparatus, so that birds may be 
Seribed, as they were by Cuvier, as animals having a double respir- 
ion, In disproof of these views, Dr. Drosier has shown that a— 
te weighing ten ounces would have its weight in air diminished 
1Y #8 than one grain, in consequence of the rarefaction of the air 
its air-sacs and hollow bones ; so that the floatin g-power result- 
ng ftom such rarefaction would be almost inappreciable. Again, | 
foaies- are so sparsely supplied with vessels, that they can offer 
very little blood for oxidation. It has been frequently sup- 
stn t air passes from the air-sacs into the cavities of the 
t am and pericardium, and even between the muscles. This 
Ca aN error, as was shown by Guillot and Sappey. Dr. 
lines ¢oeeives that the air-sacs are simply appendages to the 
wy — reception of air. The respiration of birds is necessarily 
The lar and vigorous, and at the same time the lungs are small. 
the a’ 5¢ quantity of air inhaled at a respiration is received into 


‘“t-saes, and by the alternate contraction and expansion of the 
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thoracic and abdominal cells, a continuous stream of air is made to 
pay upon the naked capillaries of the lungs. The hollow bones 

r. Drosier believes are filled with air not for respiratory Purposes, 
but to remove the moisture from the interior of the bones, which 
would otherwise accumulate and render them heavy. Dr. Drosier 
is intending to extend his researches and publish them in a volume. 

Mr. Harry Seeley has lately published ah article in the ‘ Annals 
and Magazine of Natural History,’ entitled “An Epitome of the 
Evidence that Pterodactyles are not Reptiles, buta new Sub-class of 
Vertebrate Animals allied to Birds (Sauwrornia).” Mr. Seeley isa 
clever and persevering osteologist, and has been for many years 
working at the Pterodactyles, which are so numerous in the Cam- 
bridge Greensand deposits.. He has in~this paper succeeded in 
_ showing that the affinities between Pterodactyles and Reptiles are 

very little stronger than those between Pterodactyles and Birds; in 
fact, that though these flying lizards resemble birds and reptiles 
more than they do any other vertebrates, yet the resemblance is 
very small, and hence he separates them as a distinct group, 
Saurornia. It is, nevertheless, quite a question for consideration 
whether Pterodactyles depart more from the exceedingly = 
Reptilian type than do the Chelonians or ee or than do the 
Bat and Whale from the Mammalian type. It must be borne in mind 
that while Birds, of all Vertebrata, are the most fixed and uniform 
in their general structural form, Reptiles are among the least 0; 
and hence it is no such astounding anomaly to discover a winged 
lizard, while the occurrence of a lizard-like bird might be deemed 
improbable. 

M. Victor Fatio has been writing on the various modes o 
Coloration of Feathers. The question of changes of plumage has 
presented itself in various ways. Is a new coloration always the 
peculiarity of a new feather? or may the coloration sometime 
undergo alteration in the same tissues? It is very certam that 
when a feather has once grown, its colour cannot be affected by 
nutrition, inasmuch as all communication between it and the blood- 
vessels is at an end—the pulp having dried up. M. Fatio there 


fore attributes the alteration in the colour of completely-grow? 


feathers to the humidity of the air, temperature, light, _— 
and the grease of the bird. The modifications produced A a 
agents are the various development of certain parts, the so ' th : 
and diffusion of the internal pigment and the rupture 0 
external parts. 
M. Gerbe has communicated some important papers la With 
the French Academy on the larvee of marine Crustacea. 
regard to his observations on the vascular and nervous oe 
there has been some little contention, since M. Milne-Edwat F 
inserted a note in the ‘Comptes Rendus,’ stating that he = vith 
satisfaction in finding that M. Gerbe’s results accord entirely 
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lisown, published more than thirty years since. MM. Coste and 
lanchard, however, defend the value of tis part of M. Gerbe's 
wk, It appears that no one had previously studied the Phyl- 
wma, and that the earlier observations had reference to a 
hnchiferous disposition of the vascular system, while M. Gerbe 
las carefully described the vascular =e in these abranchiate 
Phyllosomatous larvee of Decapods. In his last note published, M. 
Gerbe gives the following among the conclusions to be drawn from 
his researches. It is not until the fifth or sixth moult which follows 
tirth that the general form of the adult can be detected in the larvee 
d Podophthalmatous and Edriophthalmatous Crustacea, and it is tu 
these transitory forms, so different from those of the perfect animals, 
tlt a crowd of false species, of false genera, of doubtful families 
lelng, and even, in the case of Phyllosoma, an entire order which 
sspurious. With the-exception of the lobsters, the larve of all 
genera are When born destitute of any branchial apparatus, and 
lence their respiration being tegumentary, the circulatzon is neces- 
unly very different from what it afterWards becomes. © None of the 

® ever present even rudimentary reproductive organs. 

the development and reproduction of the Nematode worms is a — 
subject which has lately been receiving considerable attention. 
Professor Leuckart has been most successiul in tracing the modifi- 
‘aions of several forms. Herr Mecznikow, who has been working 
n Professor Leuckart’s laboratory, discovered that Ascaris nigro- 


-Wenosa, Which inhabits the lung of the brown frog, produces larve 


Wich enjoy a free existence, in which they attain to a sexual 
dewlopment. This very remarkable discovery has been exciting 
‘sue contention, inasmuch as both Professor Leuckart and his pupil 
‘Te anxious to receive credit for it. The larve which exhibit this 
‘uous phenomenon differ considerably from their parents ; their 


‘velopment was traced by keeping them in a watch-glass. with 


ee earth, and a part of the contents of the rectum of the frog. © 
hug manipulation many forms of Nematodes may be kept for 
a y and observation, which would perish when kept in pure water 
he Professor Leuckart has carefully watched the development of 
etre produced by ova from the female larvee, duly impreg- 
a y the males, and has traced them into the perfect Ascaris 
ms ioe in the frog’s lung, and has found that they are all 
mt Y females, so that there can be no doubt that the produc- 
tis he young in the parasitic Ascasis is entirely parthenogenetic. 
mr se doubt also, he says, that this mode of parthenogenesis 
a rin Y diffused among the Nematodes, and cites as a tolerably 
1 mstance of it the case of Filaria medinensis. With respect 
4 species, 1f seems probable from Carter’s observations that, as 

‘Mgrovenosa, there are two kinds of generations, a parasitic 


* ite, and if so, we should have an exact analogy with 
the parasite of the frog’s lung. 4 
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Max Schultze’s ‘ Archiv fur Mikroskopische Anatomie’ is q 
journal which has been started by the Professor at Bonn, and has 
already attained to its fitth number. It contains many very 
valuable papers. Amongst others there have been three on 
various matters relating to those strange little creatures, the 
Tardigrada, or “ bear-beasties,” as the German name for then 
may be translated. Dr, Richard Greef contributed a paper 
on their nervous system to the first number, as also snsthe 
in the last issue, relating to the genus Macrobiotus, both of 
which are excellently illustrated. A paper “On the Movements 
of the Diatomacee,” by Prof. Schultze, in the fourth number, 


is one of great interest—it is the author’s opinion that a sarcodic . 


organic substance is spread over the whole external suriace of the 
Diatom which is the chief agent in rapid movement. He does not, 
however, consider that this affects the question of the animal or 
lant-nature of Diatoms. The papers in this journal which ar 
cf to the mechanical wants of microscopists will be found very 
good. ‘There are many useful and important pieces of apparatus 
described in its pages which English makers would do well to 
introduce for us into this country. | 
A paper, by Professor Leydig, of Tibingen, “On Phreoryetes 
Menkeanus, Hofm.,” appears in the third part of this journal, and 
is well worthy of attention. This extraordinary worm was originally 
discovered by Herr Menke in a brook at Pyrmont, and it was first 
_ described by Hofmeister as Haplotaxis Menkeana, which name was 
afterwards changed to its present appellation. For a long time the 
only known habitat was the original site in which the Worth Was 
discovered, but it has since been met with by Leydig at Tubingen, 
and it is stated by Leuckart to be common at Giessen, so that we 
may hope to hear of its occurrence in this country. A second 
species, apparently belonging to the same genus, was described by 
Schlotthauber in 1859. The worm, which strongly resembles & 
Gordius, has a cylindrical body, about half a line thick and more 
than a foot long. When viewed alive, it is at once seen to pre 
sent all the characters of a true Annelid. There are four rows 
sete on the sides and ventral aspect, each segment presenting 0 
either side a larger seta, which is placed quite on the ventral asp, 
as in the common earth worm, and a smaller one, which from } 


position might almost be termed dorsal. In the middle portion af 


the body the ventral setee sometimes occur in pairs on either ” 
but more usually only one is met with. The sete ag wee P 
a slight sigmoid flexure, with a small enlargement in the ml cn 
According to Schlotthauber, the proper habitat of the worm 18 ? te 
earth ; but according to Leydig’s observations it would seem 3 br 
truly aquatic, or, at any rate, to require exceedingly wet mu 

its abode. | 
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ZooLOGICAL Society or Lonpon. 


to Mr, St. George Mivart has, during the past quarter, communi- 
| il ued two memoirs to the Society, on the Anatomy of Qualiumana 
| GE -asubject in which he has already been working for some time. 
One is on the dentition, and other points of structure, in the rare 
Lenurine animal Microrhynchus laniger, of Madagascar ; the other 
isa joint paper with Dr. Murie (the prosector to the Society), “ On 
the Anatomy of the Lemwroidea,” principally relating to the myology 
if these animals. 
= The appointment of a prosector, and the building of a well- 
) umnged dissecting-room in the Society’s gardens, have, no doubt, 
much to assist'the study of comparative anatomy. Besides 
| WM the above papers we have, as a result of this liberal movement, 
| i dung the past quarter, an excellent paper by ‘Dr. Murie and Mr. 
| St. George Mivart, “On the Anatomy of the Agouti (Dasyprocta 
: isata),” principally in reference to the myology of this animal. 
_ Among the papers relating to descriptive zoology are descrip- 
tons of three new monkeys, by Dr. Gray, Cercopithecus erythro- 
yaver, living in the menagerie; Naswa dorsalis, from South America ; 
il Macacus inornatus, also living in the gardens. 

The Society has also lately obtained for its menagerie a rare 
tonkey from Demerara, Pithecia lewcocephala. Dr. Gray has also 
described anew Porcupine (Acanthion Grotet), specimens of which 
are in the Gardens a 9 also in the British Museum; also a new 
Bat from Angola (Scotophilus Welwilchii), and a new Bush-bock 
(Cephalophus brevice ps), as well as various mammals recently 
weaved from Port Albany, North Australia, amongst which were 
“veral species new to science. 

large number of new and rare birds have also been noticed 
ind deseribed at the meetings of the Society by Mr. Sclater, Mr. 

ld, Dr, Hartlaub, and others. Mr. Tegetmeier exhibited a 

wing of the Dodo (Didus ineptus), supposed to be an original 
me, from which it appeared that the plumage of this remarkable 
ne was white. Mr. Sclater and Mr. Salvin have laid before the 
i ety a catalogue of the birds collected by Mr. Edward Bartlett 
wih © his recent expedition up the river Ucayali, in Eastern Peru, 
hotes and descriptions of the new species. The total number — 
oa contained in Mr. Bartlett's collection was about 700, 
b + to 252 different species, of which twelve proved to be new 

Some valuable communications on Lepidoptera have been pre- 
" dag the Society by Mr. A. G. Butler ; and Mr. Flower at one 
the rr exhibited some insects captured in the Atlantic on board 

P ‘Hotspur, about 300 miles from land. 
Mr. § ongst Mollusca, a list of species collected in Formosa, by 

Swinhoe, was furnished by Mr. H. Adams. 
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THE INTERNATIONAL HORTICULTURAL EXHIBITION 
AND BOTANICAL CONCRESS. 


Tus grand meeting of English and foreign Botanists and Horti- 
culturists, so long expected, took place on the 22nd of May, at 
South Kensington. This meeting is only one of a series, the first 
of which was held at Brussels in 1864, the next at Amsterdam in 
1865, this year, 1866, in London; in 1867 the Congress meets in 
Paris, and in 1868 at St. Petersburg. It is expected that the 
country where the Exhibition and Congress is held, will endeavour 
to give as complete a representation as possible of its own Botany 
and Horticulture. Hence, in the late Horticultural and Botanical 
display at South Kensington, our great nurserymen and botanists 
were legitimately masters of the position. And well did they main- 
tain our national pre-eminence in Horticulture! Never was there 
a larger or a better flower-show exhibited on English soil. 

The general plan consisted of a rectangular plot of ground, 56) 
fect long by 300 feet broad, covered throughout by 40,000 yards of 
canvas, forming a vast pavilion or tent, overspreading abont 3} acres. 
The ground thus enclosed and covered was laid out as an orm 
mental garden, with broad and winding gravel walks, grass-terraced 
banks, waterfalls, artificial lakes, hills and valleys, and rockeries, the 
object of the whole arrangement being to display the plants to the 
best advantage, and give the visitors every facility for seeing them. 

The view on entering the tent was truly beautiful and pleasing, 
reflecting much credit on the taste and judgment of the gentlemen 
of the Executive Committee, who devised the plan, and by whom 
all the arrangements were effected, viz. Mr. Gibson, Mr. Eyles, Dr. 
Masters, Mr. T. Moore, and Dr. Hogg. From the raised ground 
at the southern end, a very fine and comprehensive coup-d ce! was 
obtained of an undulating landscape of flowers, shrubbery, and trees, 
every zone and climate under heaven having apparently been ™ 
sacked of its botanical treasures to furnish the brilliant and impositg 
scene. <A valley of Rhododendrons sloping down to the banks of al 
artificial lake !—masses of bloom grouped on every eminence and 
covering the green shelving banks, magnificent Azaleas and Pelat- 
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gniuns in full dress, their stems and flowers tied to rings and 

loops like a lady's crinoline—certainly a method of perverting the 

utul growth of the plant, which will be one day abandoned— 

(ikeolarias and Cape Ericas in astonishing perfection, Roses of every 

hie, and Coniferous evergreens,—here and there a tall and noble 

irefem (Oyathea medullaris), towering aloft with its gracefully 

inoping fronds, Bananas, Palms, Dracznas, Pandani, Cycadacee, 
mi other tropical evergreens—the whole scene was one from fairy- 
land, 

It was, however, in the Orchid tent that the main horticultural 
ittractions were centred.. This department, separated from the 
nst of the pavilion by a canvas screen, 500 feet in length and 
4) feet in width, was heated throughout by iron pipes, furnished 
gratuitously by Mr. Henry Ormson, the horticultural engineer. A 
broad, central, gravel walk, with sloping grass-covered terraced 
buks on either side, traversed its entire extent. On the eastern 
ade the chief attractions were variegated-leaved plants, Caladiums, 
Marantas, Begonias, Lycopodiacese, Cypripediums, Japan Lilies, and 
lems; on the western side, a space of about 41.0 feet of the bank was 
illotted to the Orchids, some of them of the very rarest kinds and of 
ilnost fabulous value. These gorgeous epiphytes of the tropical forest, 
which take the place of moss and lichen on the stems of the trees of 
the temperate zones, were here exhibited in all their beauty and fra- 
prance, Vandas, Cattleyas, Dendrobiums, Onycidiums, Epidendrons, 
Odontoglossa, and Phalznopsis being the most conspicuous genera. 
We uoticed also, on the same bank, the beautiful Cypripedium bar- 
bum, and very fine samples of the Sarracenia purpurea, or North 
American pitcher-plant Beneath the bank of Orchids, on the same 
ade of the tent, there was an interesting collection of economical 
ind medicinal plants exhibited by Mr. Linden, of Brussels, includ- 
Ing the tea, coflee, and cocoa shrubs, the spice plants, gamboge, maho- 
ay: ignum vite, nux-vomica, gutta percha (Isonandra guttata), 
£ India-rubber trees (Ficus elastica) ; and at the southern end of 

*tent were to be seen some most superb specimens of the pitcher- 
plant of the East Indies (Nepenthes). 

Amongst the vegetable rarities on exhibition we noticed the 
= randra fenestralis, or lattice-plant of Madagascar ; the apha- 
Pomp or rat-tailed radish, first introduced into England 

dia by Mr. Bull. It is a straggling plant, about two feet in 
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height, with Cruciferous flowers, and slender drooping pods which 
form the esculent portion or radish. Although the seeds of this 
plant when first introduced sold at the rate of eight fora guinea, 
yet as it thrives well in this country, it will probably soon become 
one of our commonest esculents. The Liliwm awratum, the first 
bulb of which cost Messrs. Veitch 1,200 guineas, and Mr. Linden’s 
exquisitely delicate white flower, the Psychotria nivosa, attracted 
universal admiration. ‘There were also some very lovely specimens 
of Anectochilus. 

A box of 50 Alpine and herbaceous plants exhibited by Mr. 
James Backhouse, of York, not at all showy in appearance, never- 
theless attracted considerable attention on account of the variety and 
rarity of its contents. We noticed in this box the North American 
Cypripedium acaule and Dodecatheon integrifolum, Ranunculus 
glacialis which flowers amidst the melting snows of the Alps, the 
Myosotis montana or mountain forget-me-not, which forms a dense 
little bush of large clear blue flowers, Gentiana acaulis showing as in 
its mountain home its large deep-blue flowers, the scarlet-flowered 
Anemone fulgens, and several other Alpine beauties, familiar to the 
tourist, forming altogether a most interesting collection, reminding, 
doubtless, some of the visitors of Chamouni, the Grindelwald, and the 
mountains of Switzerland, with their robes of eternal snow. 

To attempt to enumerate all the rare and beautiful plants beneath 
the covering of that capacious tent is indeed a hopeless task. Messrs. 
Veitch alone had about 10,0002. worth of plants on exhibition, and 
30,0007. would not have purchased the collection of Orchids. Some 
idea of the immensity of the collection may be gathered from the 
lament of a well-known Hammersmith horticulturist, that he could 
scarcely find his name in the garden although he had sent down 
twenty wagon-loads of plants and trees ! 

Prof. De Candolle, the President of the Botanical Congress, 
together with some of its most eminent foreign members, were Pre 
sented to the Prince and Princess of Wales, who, accompanied by 
Prince Alfred, the Princess Helena, the Princess Mary of Cam- 
bridge, the Duke and Duchess of Cambridge, and Prince Teck, 
honoured the opening day with their presence. ae 

Amongst the numerous foreign contributors to this truly inter- 
national display, who must have been at considerable 5 py 
the importation of their plants, the collections of Mx. Lindes, ° 
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fnsels, and Mr. Verschaffelt, of Ghent, stood pre-eminent. But to 
wih English and foreign horticulturists, the public owes hearty 
funks for a sight of so many rare and beautiful plants. When it 
remembered that cultivators prize such plants quite as much as 
utists prize choice and beautiful pictures, the expense connected 
rith their culture and transportation, and that they must necessarily 
afer more than works of art, when shown to great crowds, by the 
wnditins to which they are exposed, the noble emulation which 
ould forget all personal and selfish considerations, and prompt to 
their exhibition on a rare occasion like the present, will be under- 
dood and acknowledged. The public indeed appeared thoroughly to 
preciate this floral display, so that instead of four days the Council 
decided that it should be kept open for nine days. 

On the evening of the opening day a banquet was held in 
Guildhall, the Lord Mayor presiding, to which 100 distinguished 
loreigners were invited as guests. 

After the usual loyal toasts had been duly honoured, Sir Went- 
wrth Dilke proposed the health of the foreign visitors, and 
especially Professor De Candolle, the President of the Botanical 
Congress, Professor De Candolle returned thanks in the French 
lmguage. He said the unhappy state of things on the Continent 
had prevented many foreign botanists and horticulturists from 
coming. “What science wants above all is liberty, not only 
pobtical liberty, which is to a certain extent very necessary ; but, 
thove all, that liberty which is accorded to the individual by public 
‘pion, Those who seek for scientific truth require to be pro- 
ected by the public, even more than by a free political system. 

“lee prospers when allowed this freedom, and then neither revo- 
uuons nor war can stop its onward progress.” 

The Botanical Congress held its first session on the 23rd of 
May, in. the Raphael Cartoon Rooms, in the South Kensington 
‘eum. It consisted of about 130 representatives from foreign 
Belgium, Holland, Germany, Russia, Italy, 
Milzerland, Portugal, and America being each represented in the 
“4 ” by one or more members; Professor Alphonse De Can- 
which om Geneva, presiding. After the introductory address, 
“! was delivered in the French language by the president, 
— Were read by the various botanists, British and foreign, in 

own language, discussions occasionally following the reading 
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of the paper. On the 24th, the Congress held at the same hour its 


second and final session. The attendance each time was large and ; 


brilliant, many ladies being present. These two meetings will long 
be remembered as a happy and instructive holiday by those who 
were so fortunate as to take part in them. Many were the personal 
acquaintances made there for the first time, by horticultur'sts and 
botanists, who had previously only known each other by name and 
reputation. Nearly fifty papers in English, French, German, and 
Italian were sent in to the Congress, the principal topics discussed 
in these papers being the practice of horticulture, vegetable mor- 
phology and physiology, structural botany, the geographical 
diffusion of plants, and their classification. The company assembled 
included M. De Candolle of Geneva, Professor Koch of Berlin, M. 
Reichenbach of Hamburg, M. Lecog of Clermont Ferrand, M. Caspary 
of Konigsberg, M. Weddell of Poitiers, M. Meissner of Basle, Pro- 
fessor Morren of Liege, M. Schulz Bipontinus of Deidesheim, M. 
Van Houtte of Ghent, M. Linden of Brussels, Verschaffelt of 
Ghent, Van Heuzck of Antwerp, Wendland of Hanover, Tnana 
of New Granada, and the principal British botanists: Bennett and 
Gray, of the British Museum ; Berkeley, Bentley, Hogg, Masters, 


Howard, and Ward, of London; Dr. Daubeny, of Oxford; Dr. 


Moore, of Dublin; and Dr. Dickson, of Edinburgh. 
In opening the Congress, the president, Professor De Candolle, 


said :—“ Before I commence my address in French, allow me to say 4 


few words in English: first, as a mark of respect to this great 
country, and next in explanation of my views for the conduet of 


the present and future meetings of this kind. We have to choose ~ 
_ between two alternatives, either that every member should speak in 


his own language, or in that of the country where the Congres 
meets. This last method would destroy the equality between 
members which is desirable in every public assembly, not a few 
would be reduced to silence, or, at least, prevented from taking 
part in the discussions, and several distinguished men would, there- 
fore, avoid internationa! congresses. The other plan, of letting 
every one speak in his own language, appears to be much more 
convenient. For these reasons I shall address you in French, and 
in doing so I establish, in fact, the right of every Englishman " 
speak in English at Paris or at Berlin, at Florence ot at — 
under similar circumstances.” 
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Professor De Candolle then read his inaugural address. He 
onmenced, by showing “the service that horticulture renders, or 
my render, to Botany. The most remarkable experiments of 
physiologists —v2z. those of Hales, Duhamel, Knight, Gaertner, 
ind M. Naudin—have been made in gardens. Horticulture has 
lone much to advance the progress of physiological botany, but it 
las still much to do.” M. De Candolle then suggested the con- 
draction of experimental ¢reen-houses and hot-houses, and gave his 
riews a8 to the plan to be adopted in their erection, so as best to 
vtve the purpose of the physiologist. “A building such as I 
propose, would allow of light being passed through coloured glasses 
w coloured solutions, and so prove the effect of the different 
iiible or invisible rays which enter into the composition of sun- 
light. M. Von Martius placed some plants of Amaranthus tricolor 
fr two months under glasses of various colours. Under the 
yellow glass the varied tint of the leaves was preserved. The red 
glass impeded the development of the leaves, and produced at the 
luwse of the limb, yellow instead of green; in the middle of the 
upper surface, yellow instead of reddish brown; and below, a red 
pot instead of purplish red. With the blue glasses, which 
illoved some green and yellow to pass, that which was red or 
yellow in the leaf had spread so that there remained only a green 
torder or edge. Under the nearly pure violet glasses, the foliage 
heeame almost uniformly green. Now that plants with coloured 
lolage are becomin g fashionable, it may interest horticulturists to 
Mow that by means of coloured glasses, provided they are not 
Yellow, they may hope to obtain at least temporary effects as to the 
‘louring of variegated foliage.”. ‘“ Nothing would be easier than to 
ate in the experimental hot-house an atmosphere of carbonic. 
tad 848, such as is supposed to have existed in the coal period. 

1 it might be seen to what extent our present vegetation would 
© a excess of carbon from the air, and if its general existence 
nd Meonvenienced by it. Then might be ascertained what 
snl of plants could bear this condition, and what other families 

hot have existed, supposing the air had formerly had a very 
eg oe of carbonic acid gas.” “ Horticulture has a com- 
: la tendency which may be carried too far. A horticulturist, 

0 allows himself to be influenced by a scientific spirit, necessarily — 

himself from over-selfish tendencies.” The above extracts 
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will show the spirit of this admirable address, and the enlarged and 


philosophical views with which it abounds, At the close of the | 


reading a vote of thanks, proposed by Sir ©. Wentworth Dilke 
M.P., and seconded by Sir Roderick Murchison, was carried by 
acclamation. 

The following are some of the most important papers which 
were read at the two sessions of the Congress :— 

Professor Caspary, of Konigsberg: “On the Change of the Diree- 
tion of the Branches of Woody Plants.” Professor Caspary has 
determined the following facts:—1. There is in winter a lateral 
movement of the branches of trees sometimes to the left, and also to 
the right-hand side, which movement is directly in proportion to 
the intensity of the frost. 2. The frost causes the branches of 
some trees to droop, and of others to rise, the extent of the down- 
ward and upward movement varying according to its mildness or 
severity. 3. In some instances the branches of trees exhibit both 
the above movements, rising when the frost is mild, and drooping 
when it becomes severe. 

Mr. J. E. Howard, of London: “ Observations on the Present 
State of our Knowledge of the Species of Cinchona.” In this paper 
Mr. Howard mentions the fact of the great variability of the 
specific forms of this genus of plants. Every well-defined region 
of the Andes has its own prevalent and characteristic Cinchonas, 


_ which are incapable of being reduced to any one typical form. Mr. 


Howard believes that no species has been clearly proved to remain 
unchanged from end to end of the Cinchonaceous region. He has 


-gueceeded in obtaining, from a. cultivated..specimen of Cinchona 


officinalis, nearly as much quinine as from the bark of a plant of 
the same age grown abroad—probably the first time that qunmue 
has ever been extracted from bark grown in Europe. 

Mr. James Anderson, of Glasgow: “ Observations on the Tem- 
perature of Water, and its Effects on Plant Cultivation.” Mr. 
Anderson advocates the importance of employing water as warm ® 
the air of the stove, or a little warmer, for watering tropical plants, 
especially orchids. Tropical plants so treated were invariably more 
vigorous and healthy. Those acquainted with Brazilian forests— 
the habitat of the Orchids—know that the rain-drops are always 
warm. ‘This accounts for Mr. Anderson’s success as a cultivator, 
and confirms the truth of his views. 
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Professor De Candolle, Geneva: “ On a Recent very exact Mea- 
arement of the Diameter of the Trunk of one of the gigantic 
Sequoias of California.” M. De Candolle exhibited a strip of 
wper reaching nearly across the room, and in explanation said that 
twas an exact measurement, recently made by M. De la Rue and 
m assistant, of the diameter of one of the gigantic trees of Cali- 
mia—that known as the “Old Maid.” The trunk of this tree 
lad been broken off by a storm at a height of 128 feet, and its base 
ww forms the floor of a dancing-room. M. De la Rue had mea- 
ared it in the following manner :—A slip of paper was stretched 
uross the diameter of the trunk, and the annual rings were 
mrked off by a pencil on the paper. This paper he now ex- 
libited. The number of rings was counted by M. De la Rue and 
lis assistant, one counting from the circumference to the centre, 
md the other from the centre to the circumference ; 1,223 rings 
vere counted in the one case, and 1,245 in the other. The mean 
if the two observations, which was no doubt nearly correct, gave 
theage of the tree as 1,234 years. The diameter of the tree, at the 
lwight of about six English feet from the ground, was 26 feet 
) ches, and its entire height, before the upper part of the stem 
wis broken off, was, approximately, 350 feet. The Sequoias grew — 
vty uniformly. The lines on the slip would show that at the age 
af 400 or 500 years the annual rings were still thick, while, in 
ilinary trees, the layers became thin at from 80—120 years. 
— excited the most lively interest in the Con- 

Very able and interestin g papers were also read by Professor 
ar of Berlin, “On Systematic Botany;” Dr. Moore, of 
Hom vin, On the Climate, Flora, and Crops of Ireland ; ” Professor 
Liege, “On the Influence of Gaslight on Plants ;” and 

‘W.G. Smith, of London, “On the Corona of Narcissus.” The 
" ident then declared the Congress at an end; on which Mr. 

mett, of the British Museum, proposed, Dr. Daubeny, of 

ord, seconded, and Dr. Schultz Bipontinus, of Deidesheim, sup- 


‘ly vote of thanks to the President, and the meeting 


7 The followin 


gare some of the papers forwarded to the com- 

but as the time of the Congress was fully occupied with the 

Ne those already sent in, th ey were unavoidably excluded, 
Probably be published at some future day. 
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Mr. W. Bull, Chelsea, “On the Relation of Horticulture and i 
Botany to Mankind in general ;” Mr. B. Clark, London, “On the & 
Floral Envelopes of the Laurace ;” Dr. Masters, London, “Double @ 
Flowers ;” Dr. Hildebrand, Bonn, “On the Necessity of Insect § 


Agency in the Fertilization of Corydalis cava ;” Mr. Tuffen West, 


London, “ On the Structure of the Testa of the Seed of the 


Solanaceze.” 


It is impossible to enumerate all the public and private enter- 
tainments given. Mr. Veitch gave a magnificent <déjewner at his | 


exotic nurseries, Chelsea, to the foreign members and English 


botanists, before the formal business of the Congress commenced on } 
Wednesday. The most distinguished of the foreign visitors were 7 
invited to their anniversary dinner, by the President and Couneil of 


the Linnean Society. A large number were hospitably entertained 
at Kew, by Dr. Hooker. The conversazione at the South Kensing- 
ion Museum was equally brilliant and successful with the exhili- 
tion, being crowded with visitors, foreign and English, distinguished 
by their rank or scientific position. Upwards of 500 gentlemen 
dined at St. Martin’s Hall, under the presidency of Lord Hemy 
Lennox. M. De Candolle and our foreign guests appear to have 
enjoyed themselves thoroughly, having been received with true 
English hospitality. When the most distinguished savans of 
different nations meet together to advance science, which has 
already conferred so many benefits on mankind, each expressing his 
thoughts in the Congress in his own language, may we not hope 
that national animosities and prejudices created for political pu- 
poses between nations will be counteracted, and that mankind will 


continue to advance in the knowledge and appreciation of those — 


physical and moral truths so essential to their happiness, and 
which alone can form the basis of a permanent and enduring 
civilization ? | 
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|, A Dictionary ; Geographical, Statistical, and Historical of the 
various Countries, Places, and Principal Natural Objects in the 
World. By J. R. McCulloch. New Edition, carefully revised by 
Frederick Martin. In Four Vols. Vol. I. Longmans & Co. 


2, Notes on Epidemics, for the Use of the Public. By Francis 
Edmund Anstic, M.D. Jackson, Walford, & Hodder. 


3, ASystem of Medicine. Edited by J. Russell Reynolds, M.D., 
F.R.C.P. Lond., Physician to University College Hospital and 
to the National Hospital for the Paralyzed and Epileptic. 
Vol. I. containing General Diseases. 960 pp. Demy 8vo. 

Macmillan & Co. 


4, Rocks Classified and Described. A Treatise on Lithology. By 
Bernhard von Cotta. An English Edition, by Philip Henry 
Lawrence. Revised by the Author. 4380 pp. Post 8vo. 

Longmans & Co. 


». A Treatise on Astronomy, for the Use of Colleges and Schools. 
By Hugh Godfray, M.A., Mathematical Lecturer at Pembroke 
College, Cambridge. 320 pp. Demy 8vo. With Engravings 
on Wood, Macmillan & Co. . 


§. Mind in Nature ; or, the Origin of Life and the Mode of Develop- 
-Inent of Animals. By Henry James Clark, A.B., B.S., Adjunct 
Professor of Zoology in Harvard University, Cambridge, Mass. 
With over 200 Illustrations. New York: D. Appleton & Co. 


1. Handbook of Natural Philosophy. By Dionysius Lardner, D.C.L- 
Electricity, Magnetism, and Acoustics. Seventh Thousand. 
Revised and Edited by George Carey Foster, B.A., F.C.S., 
Professor of Experimental Physics in University College, 
London. 400 Engravings. 460 pp. Crown 8vo. 

Walton & Maberly. 


8. The Harmonies of Nature; or, the Unity of Creation. By Dr. G. 
Hartwig. 420 pp. Demy 8vo. 200 Illustrations. 


Longmans & Co, 
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9. Cholera in its Home. With a Sketch of the Pathology and 


10. 


11. 


12, 


13. 


14, 


15. 


16, 


18. 


‘Treatment of the Disease. By John Macpherson, M.D., late 
Deputy-Inspector-General of Hospitals, H.M. Bengal Army, 
and formerly of the European General Hospital, Calcutta, 
160 pp. Crown 8vo. John Churchill & Sons. 


The English and their Origin. A Prologue to authentic 
English History. By Luke Owen Pike, M.A., of Lincoln's 
Inn, Barrister-at-Law. 290 pp. Demy 8vo. 

Longmans & Cv, 


The Physiological Anatomy and Physiology of Man. By Robert 
B. Todd, William Bowman, and Lionel S. Beale, Fellows of the 
Royal Society, former and present Professors of Physiology 
and of General and Morbid Anatomy in King’s College, 
London. A New Edition, by the last-named Author. Part I. 

| Longmans & Co. 


On the Anatomy of Vertebrates. Vol. II.—Birds and Mammals. 
By Richard Owen, F.R.S. 406 Wood Engravings. 600 pp. 
Demy 8vo. Longmans & Co. 


Relique Aquitanice ; being Contributions to the Archeology and 
Paleontology of Périgord and the adjoining Provinces of 
Southern France. By Edouard Lartet and Henry Christy. 


Part II. Baillire 
The True and the False Sciences. A Letter on Homeopathy. 
40 pp. Demy 8vo. John Churchill & Sons. 


Rain and Rivers; or, Hutton and Playfair’ against Lyell and ail 
Comers. By Colonel George Greenwood, Demy 8vo. 
| Longmans & Co. 


On the Use of the Sphygmograph in the Investigation of Disease. 
By Balthazar W. Foster, M.D., M.R.C.P. Lond., Professor of 
Clinical Medicine in Queen’s College, Birmingham. 30 pp. 
Crown 8vo. From the Author. 


Memoirs of the Geological Survey of Great Britain and of the 


Museum of Practical Geology. The Geology of the Country 


round Stockport, Macclesfield, Congleton, and Leek. By 


Edward Hull, B.A., F.G.S., and A. H. Green, M.A. EAS 
With Map. 102 pp. Royal 8vo. Longmans & Uo. 


A Dictionary of Science, Literature, and Art. Edited by the 


late W. T. Brande, D.C.L., F.R.S., and the Rev. — 
Wm. Cox, M.A. Part IX. Longmans & C9. 
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PAMPHLETS, PERIODICALS, PROCEEDINGS OF 
SOCIETIES, &c. 


Memoirs of the Geological Survey of India. Vol. IV. Part 3. 
Vol. V., Part I. 


Memoirs of the Geological Survey of India.—Paleontologia 
‘Indica. 36-39, 41. 


(atalogue of the Organic Remains belonging to the Echinodermata 
in the Museum of the Geological Survey of India, Calcutta. 


Annual Report of the Geological Survey of India, and of tho 
Museum of Geology, Calcutta. Ninth year, 1864-5. 


Catalogue of the Specimens of Meteoric Stones and Meteoric. 
Irons in the Museum of the Geological Survey, Calcutta. 


On the Function of Articulate Speech, and on its Connection with 
the Mind and the Bodily Organs. Illustrated by a Reference 
to recent Observations on certain Diseased States of the Brain. 
By W. T. Gairdner, M.D., Professor of Practice of Physic in 
the University of Glasgow. 37 pp. Demy 8vo. 


Case of Aphasia, or Speechlessness. By the same Author. 13 pp- 
Demy 8vo. | 


On the Physical Cause of the Submergence and Emergence of the 
Land during the Glacial Epoch. By James Croll. With Note 
by Professor W. Thomson, F.R.S. 6 pp. Demy 8vo. 


On the Excentricity of the Earth’s Orbit. By James Croll. 2 pp. 
Demy 8yo. From the Author. 


Extracts from the Proceedings of the Academy of Natural Sciences 
of Philadelphia, Papers on New Mollusca. By Isaac Lea. 
32 pp. Royal 8vo. From the Author. 


Description of a Double Fetus. By Jeffries Wyman, M.D., 
Hersey Professor of Anatomy in Harvard College. 10 pp. 
Demy 8vo, | Boston, U.S.A. 


Report of Committee appointed to consider certain Questions 


| Sy to the Metropolitan Department of the Board of 


Observations and Experiments on the Effects of Prussic Acid on 
the Animal Economy. By T. 8S. Ralph, M.R.C.S. (Read 
before the Medical Society of Victoria, December 6, 1865.) 


a to the Foreign Scientific Periodicals contained in the Free 
ublic Library of the Patent Office. 
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Brief Remarks on Cholera: being the Result of Observations during 
the two last Outbreaks of Cholera in England, &e. To whichis _ 
added, a Short Table of Practical Rules for general Use during 
an Epidemic. By R. J. Spitton, M.D. Churchill & Sons, 

The Action of Fungi in the Production of Disease. By Tilbwy 
Fox, M.D. London. 21 pp. Demy 8vo. — From the Author, 

On the Deposits occupying the Valley between the Braddons and 
Waldon Hills, Torquay. By W. Pengelly, F.R.S, F.GS, &e, 
(Read before the Torquay Natural History Society, May 9, 
1866.) 


On the Origin of Muscular Power. By Dr. A. Fick, Zurich, 
and Dr. J. Wislicenus, Zurich. 


Report on the Health of Liverpool, during the year 1865. By 
W.S. Trench, M.D., Medical Officer of Health. 


Speculations on the former Topography of Liverpool. Part I 
By Joseph Boult, F.R.I.B.A. Liverpool : Brakell. 

On Kent’s Cavern, Torquay. By W. Pengelly, F.RS., F.G5,, 
Lecture at the Royal Institution. 

North Staffordshire Naturalists’ Field Club. 1866. Report. 10 pp. 
Demy 8vo.. 

Proceedings of the British Naturalists’ Society, with the Annual 
Report, Treasurer's Account, and List of Members. Edited 
by W. Lant Carpenter, B.A., B.Sc., Honorary Reporting 
Secretary. 24 pp. Demy “iy 

The Printers’ Register. 


Westminster Review, April. a Trubner & Co, 
Geological Magazine, April. _ Trubner & Co. | 
The American Journal of Science and Arts. pare = 
Journal de Médecine Mentale, Fév. Masson et Fils. 


- Bulletin Mensuel de la Société Impériale Zoologique d’Acclims- 


tation, Avril. 
Scientific Review. 
American Journal of Mining. 
Proceedings of the Royal Society. 


,, Royal Astronomical Society. 
,, Royal Geographical Society. 
» - 3 Chemical Society. 

Geological Society. 

 Loological Society. 
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